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PREFACE. 



In revising this edition of Walkingliame's Aritlimetio, I have 
carefolly endeavoured to adapt it to the reqoirements of the 
present day, and in doing so, have completely altered some 
portions of the work. 

I have placed Fractions (both Vulgar and Decimal) before 
Proportion; clearly explained the system of working sums 
in Mensuration by Vulgar Fractions; have added new and 
nsefdl Examples in many of the Eules, and considerably in- 
creased the number of Miscellaneous Examples, I trust, with 
considerable advantage to this favourite School-book. 

ROSCOE MONGAN, B.A. 

1865. 
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TABLES OF WEIGHTS AND MEASXJEES. 



TROY WEIGHT. 
S4 Grains make. . 1 Pennyweight 



20 Pennyweights 
12 Onnoes . . 



1 Ounce. 
1 Fwmd. 



AVOIRDUPOIS WEIGHT. 
16 Drams ... 1 Oonoe. 
16 Onnoes ... 1 Pcmnd. 
28 Pounds ... 1 Qaarter. 
4 Quarters . . . l Hundred wt. 
20 Hundred weight. 1 Ton. 

APOTHECARIES' WEIGHT. 
20 Grains ... 1 Scruple. 



3 Scruples 

8 Druns. 

12 Ounces . 



1 Dram 
1 Ounce. 
1 Pound 



7 Pounds 
2 Gloves 
2 Stone . 
6iTod . 
2 Weys. 
2 Sacks. 



WOOL WEIGHT. 

1 Clove. 
1 Stone. 
1 Tod. 
1 Wey. 
1 Sack. 
1 Last. 



WINE MEASURE 
4 Quarts ... 1 Gallon. 



12 Gallons 

68 Gallons 

84 Gallons 

126 GaUons 

352 GaUons 



I Tierce. 
1 Hogshead. 
1 Puncheon. 
1 Pipe. 
I Tun. 



ALE AND BEER MEASURE. 



4 Quarts . 

8 Gallons . 

9 Gallons . 
2 Firidns . 
2 KUderUns 
li Barrel . 

2 Barrels*. 

3 Barrels . 



1 GaUoD. 
1 Firkin of Ale. 
1 Firkin of Beer. 
1 Kilderkin. 
1 Barrel. 
1 Ho0Bhead. 
1 Puncheon. 
1 Butt. 



OOAL& 



3 J 
36 Bushels . 



iSack. 
1 Chaldron. 



HAY. 

36 Pbunds make 1 Truss of Straw. 

66 Pounds . . 1 Do. of old Hay. 

60 Pounds . . 1 Do. of new Hay. 

36 Trusses . . 1 Load. 

LONG MEASURE. 

12 Inches ... 1 Foot 

3 Feet ... 1 Yard. 
6i Yards. . . 1 Pole. 

40 Pules ... 1 Furlong. 

8 Furlongs . . 1 Mile. 

LAND MEASURE. 

9 Feet ... 1 Yard. 
30iFeet ... 1 Pole. 
40 Poles ... 1 Rood. 

4 Roods ... 1 Acre. 

CLOTH MEASURE. 

1 NaiL 

I Quarter 

1 Flemish Ell. 

1 Yard. 

I English EIL 

1 French EU. 




60 Seconds . . 
60 Minutes . . 
24 Hours. . . 

1 Days . . . 

4 Weeks . . 
366 Days 6 hours. 



TIME. 
. 1 Minute. 
. 1 Hour 
. I I^y. 
. I Week. 
1 Month. 
1 Year. 



DRY MEASURE. 



2 Quarts 
2 Pottles 
2 Gallons 

4 Pecks . 
2 Bushels 
8 Bushels 

5 Quarters 
2 Weys 



1 PotUe. 
1 Gallon. 
1 Peck. 
1 BusheL 
I Strike. 
I Qnarter. 
1 Wey. 
1 Last. 



SOLID MEASURE. 



1Y28 Inches 
21 Feet . 



1 Solid Foot. 
1 Yard or Load 
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COMPENDIUM OF AEITHMETIO. 



PART I. 
AEITHMETIG IN WHOLE NUMBERS. 

THE INTRODUCTION. 

Arithmetic is tlie art or science of computing by numbers. 
The number one is called unity; and an integer, or wJiole 
number, is a collection of (mes, unities, or units. 

Notation is the art of expressing numbers by characters 
or figures. 

. Numeration is the art of reading these characters or figuios 
when written, 

NUMERATION TABLE. 






4 4a 



II §= 3 sj si c i § I 

aJ3 hS S WH hP H tt H P 

987 6 54321 

900 00 000 

80 00000 

7 

6 

5 

4 

3 

2 

1 



2 KUMEUATION. [xUTOIt'S 

Rule. — There are tlu-ee periods : the first on the right hand, 
Units ; the second Thousands ; and the third Millions ; each 
consisting of three figures, or places. Beckon the first figure' 
of each from the left hand as so many Hundreds, the next as 
Tens, and the thii'd as so many single ones of what is written 
over them: Thus, the first period on the left hand is read 
Nine hundred eighty-seven nullions ; and so on for any of the 
rest. 

THE APPLICATION. 

Wnte down in words at full length the following nunibei^s. 



(1) 3 

(2) 30 

(3) 33 

(4) 300 



303 
330 
333 

(8) 127 

(9) 172 

(10) 217 

(11) 271 

(12) 712 



(13) 721 
(U) 906 
(16) 4294 

(16) 94294 . 

(17) 294294 

(18) 3703 

(19) 703703 

(20) 311311 

(21) 113113 

(22) 131131131 

(23) 708807780 

(24) 807078087 



(25) 500050005 

(26) 1010100 

(27) 11110101 

(28) 499994949 

(29) 3584600987 

(30) 584610070840 

(31) 5846100708400 

(32) 37613590200116 

(33) 5008000400000 

(34) 601008000180070 

(35) 37000000000057048 

(36) 100198700010090 



Write down in figures the following numbers, 

(1) Nine; ninety; ninety-nine; nine hundred; nine hun- 
dred and nine ; nine himdred and ninety ; nine hundred and 
ninety-nine. 

(2) One hundred and eight ; one hundred and eighty ; 
eight hundred and one ; eight hundred and ten ; one hun- 
dred and sixteen; one himdred and sixty-one; six hundred 
and eleven. 

(3) One hundred and twenty-three ; one hundred and 
thirty-two ; two hundred and thirteen ; two hundred and 
thii*ty-one ; three hundred and twelve ; three hundred and 
twenty-one. 

(4) Two thousand five hundred and seventy-two. 

(5) Seventy-two thousand five hundred and seventy-two. 

(6) Five hundred and seventy-two thousand five hundred 
and seventy-two. 

(7) Ten thousand nine himdred and ten. 
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Nine Imndred and ten tliousand nine liundi-ed and ten. 
One hundred and nine thousand nine hundred and one. 
One hundred and ninety thousand and ninety-one. 
Nine hundred and one thousand and nineteen. 
One hundred and fourteen millions, one hundred and 
forty-one thousand four hundred and eleven. 

(13) Four hundred and six millions, six hundred and four 
thousand four hundred and sixty. 

(14) Six hundred and forty millions, forty-six thousand and 
sixty-four. 

(15) Seven millions, seventy thousand seven hundred. 

(16) Seven hundred millions, seven thousand and seventy. 

(17) Ten millions, one thousand one hundred. 

(18) One hundred and one millions, eleven thousand one 
hundred and ten. 

(19) Twelve billions, seventeen thousand and nine millions, 
and eighty-nine. 

(20) Seven thousand five hundred and four trillions, sixty 
thousand millions, eight hundred thousand. 

NOTATION BY ROMAN LETTERS. 



I 


One 


XXX 


Thii-ty 


11 


Two 


XL 


Forty 


III 


Three 


L 


Fifty 


IV 


Four 


LX 


Sixty 


V 


Five 


LXX 


Seventy 


VI 


Six 


LXXX 


Eighty 


VII 


Seven 


xc 


Ninety 


VIII 


Eight 


c 


One hundred 


IX 


Nine 


CO 


Two hundred 


X 


Ten 


ccc 


Three hundred 


XI 


Eleven 


cccc 


Four hundred 


XII 


Twelve 


D 


Five hundred 


XIII 


Thirteen 


DC 


Six hundred 


XIV 


Fourteen 


DCC 


Seven hundred 


XV 


Fifteen 


DCCC 


Eight hundred 


XVI 


Sixteen 


DCCCC 


Nine hundred 


XVII 


Seventeen 


M 


One thousand 


XVIII 


Eighteen 


MDCCCXXX 


1830 One thousand 


XTX 


Nineteen 




eight hundred and 


XX 


Twenty 




thirty. 

B^ 
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ADDITION. 



Addition is tlio luetliod of finding a number, which is equal 
to two or more nmnbers taken together. 

The numbers to bo added are called Addends, Tho result 
or answer is called the Sum, 

EuLE. — Write the given numbers under each other, so that 
units may be placed under units, tens under tons, hundreds 
under hundreds, &c. Find the sum of the (first) column of 
units ; if it exceed ten, set down the units and carry the tens 
to the next column, and so on ; continuing to the last row, at 
which set down the total amount. 

Proof. — Begin at the top of the Sum, and reckon the figures 
downwards, the same as you added them up, and if the same 
as the first, the sum is supposed to be right. 



(1) 275 


(2) 1234 


(3) 75245 


(4) 271043 


110 




7098 


37502 


325476 


473 




3314 


91474 


107584 


354 




6732 


32145 


625608 


271 




2546 


47258 


754087 


352 




6709 


21476 


279736 


(5) 7G831 


(6) 474361 


(7) 40229146 


128560 


11725 




692821 


96725 


3872 




86734 


463584 


13964 




1783922 


329689 


7621 




124580 


32672 


5822 




786831653 








1787 




181561925 



« 



What is the sum of 43, 401, 9747, 3464, 2263, 314, 
97- ' 

(9) Add 246,034, 298,765, 47,321, 58,653, 64,218, 5,376, 
9,821, and 640 together. 

(10) If you give A. £1812, B. £872, C. £395, D. £3623, 
E. £1811, F. £2812, how much is given in all ? 

(11) How many days are there in tho twelve calendar 
months ? 
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(12) Add 82002 

23725 

47894 

136721 

254528 

6819 

19484 



(13) Add 6856 
17925 
4897 
3816 
11942 
23864 
43737 



(14) How many days are there in the six months, from the 
first of January to the first of June ? How many in the six 
months, from the first of July to the first of January ? How 
many in the whole ? 

(15) How many days nre there from the first of March to 
the twenty-third of September ? 

(16) How many days are there from Lady-day to Mid- 
summer-day ; from that to Michaelmas-day ; from that to 
Christmas-day ; from that to Lady-day ? 

(17) When will a lease terminate, gi*anted in the year 1817, 
for 81 years ? 

(18) A person bequeathed his widow £5870; his eldest 
son £7580; his second and third sons £4500 each; his 
daughter £2350 ; his nephew £650 ; his niece £650 : how 
much did he bequeath altogether ? 

(19) What is the name and what the meaning of the signs 
put between the following numbers ; and what is the amount 
of the numbers, 863 -|- 1417+ 54 -|- 3449 -h 85 -f- 2933 ? 

(20) What is the sum of five hundred and eight thousand 
five hundred and eighty-five, five million six hundred and 
seventy-two thousand four hundred and eighty-four, two 
million four hundred and eighty-five thousand nine hundred 
and seventy-six, ninety-two thousand seven hundred and 
sixty-three, thirteen thousand two hundred and fifty-seven ? 

(21) A lease had fifty-two years unexpired in 1812 ; when 
will it terminate ? 

(22) John was bom the day William came of age ; Henry 
was bom the day John was thirteen years old : how old was 
William when Henry became of age ? 

(23) If Ephesus was founded 1107 years before the birth of 
Christ, how many years was it founded before the end of the 
sixteenth century ? If Smyrna was founded 894 years 
before the birth of Christ, how many years was it founded 
before 1864 ? 
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SUBTEACTION. 

SuBTEAOTiON is tho mothod of finding what number remains, 
wlien a smaller nmnber is taken from the greater. 

EuLE. — Write the smaller nimiber under the greater. Take 
each figure in the smaller number from the figure corre- 
sponding to it in the larger, commencing at the units' place. 
If the loiver figure be greater than the figure over it, increase 
the latter by 10, and subtract. After setting down the re- 
mainder, carry 1 to the next figure to be subtracted, and so on. 

Proof. — Add the remainder and the less line together, and 
if they be the same as the greater line, the answer is correct 

The number from which the subtraction is to be made is 
called the Minuend, that which is to bo subtracted the Subtra- 
hend, 



(1) minuend 2714754: (4) 271608300 
subtrahend 1542725 72841699 



(2) 



(3) 



42087296 
34096187 

45270509 
32761684 



(5) 375021599 
278104609 



(6) 400087635 
9184267 



(7) 1000000000 

987654321 

(8) 2746981340 
1095681539 



(9) 



(10) 123456789 
98765432 

(13) 240914 
24091 



(11) 31147680975 
767380799 



(14) 25004 
16390 



(15) 500000 
84048 



666740825 
109348172 

(12) 1630054154 
641870035 

(16) 12560 
7818 



(17) Queen Victoria in 1864 was in the forty-sixth year of 
her age; she began to reign in the year 1837. In what 
year was she born, and how long had she reigned at the end 
of 1864? 

From 36570 subtract 20012. 

A farmer had 116 sheep : he sold 68 ; how many had 

? 

(20) John was bom 1848 ; Wilb'am 1836. ^ What was the 
difference of their ages, and how old was each in 1866 ? 

(21) Henry Jenkuis was 169 years of age at his death in 
1670. America was discovered in 1498 ; how long was this 
before his death ? Had he livo<l to 1862, how many years old 
would he then have been ? 
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(22) William borrowed at various times, £225, £419, 
£1047, £1205, and £1466 ; and paid again the different sums 
of £858, £591, £1094, £1067, and £752. What remains 
unpaid ? 

(23) What is the name, what the meaning, of the signs in 
the following examples, and what the answer ? 

10874 — 9999. 51170 — 50049. 

(24) Thomas was seventeen when John was bom ; how old 
will Thomas be when John is of age ? and when Thomas is 
fifty, how old will John be ? 

. MULTIPLICATION. 

Multiplication is a short method of finding the sum of 
any given number as often as there are units in another given 
number : thus, when 2 is multiplied by 3, the number pro- 
duced by the multiplication is the sum of 2 repeated 3 times, 
which sum is equal to 2+2 + 2; or 6. 

The Multiplicand is the number which is to be repeated or 
added to itself. 

The Multiplier is the number which shows how often the 
multiplicand is to be repeated or added to itself. 

The Product is the number found by multiplication. 

The Factors are the numbers which form or maJce the 
product. Thus, if we say 3 times 4 are 12, 3 and 4 are the 
factors which make the product 12. 

The Continued Product is that which is formed by three or 
more factors, thus 5 X 2 X 8 = 80 ; here 80 is the continued 
product of 5, 2, and 8. 

KuLE. — Begin with that figure that stands in the unit's 
place of the multiplier, and with it multiply the first figure of 
the imit's place of the multiplicand. Set down the units and 
carry the tens in mind, till you have multiplied the next 
figure in the multiplicand by the same figure in the multi- 
plier ; to the product of which add the tens you keep in mind, 
setting down the units, and proceed as before, till the whole 
line is multiplied. 

Proof. — Make the former multiplicand the multiplier, and 
the multiplier the multiplicand ; and if the product of this 
operation be the same as before, the work is right : otherwise, 
by casting out the nines. Cast out the nines from the sum of 



8 MULTIPLICATION OF INTEQBBS. [tUTOr's 

iLo digits of the multiplicand and multiplier; multiply the 
remainders, and cast out the nines from the product : what is 
now left should be the same as what is obtained, by casting 
the nines out of the sum of the digits and the product of the 
multiplicand by the multiplier. 

ExABiPLB. — Let the quantities multiplied be 9426 and 3785. 

Taking the nines from 9426, we get 3 as remainder. 
And fro m 3785, we get 5. * 

47130 

75408 3 X 5 = 15, from which 9 

65982 being taken, 6 

28278 are left. 

Taking the nines from 35677410, 6 are left. 

The remainders being equal, we are to presume the multi- 
plication is correct. 



2 3 



MULTIPLICATION TABLE. 
5 6 7 8 9 



10 11 12 



2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 



4 6 8 

6 9 12 

8 12 16 

10 15 20 

12 18 24 

14 21 28 

16 24 32 

18 27 36 

20 30 40 

22 33 44 

24 36 48 



10 12 

15 18 

20 24 

25 30 

30 36 

35 42 

40 48 

45 54 

50 60 

55 66 

60 72 



14 16 

21 24 

28 32 

35 40 

42 48 

49 56 

56 64 

63 72 

70 80 

77 88 

84 96 108 



18 
27 
36 
45 
54 
63 
72 
81 
90 
99 



20 
30 
40 
50 
60 
70 
80 
90 



22 
33 

44 
55 
66 
77 
88 
99 



100 110 
110 121 
120 132 



24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 



(1) Multiply 25104736 by 2 

(2) Multiply 52471021 by 3 
Multiply 7925437521 by 4 
Multiply 27104107 by 5 
Multiply 23104759 by 6 
Multiply 7092516 by 7 



Multiply 3725104 by 8 
Multiply 4215466 by 9 
Multiply 2701057 by 10 
Multiply 31040171 by 11 
Multiply 73998063 by 12 



(12) Multiply 780149326 by 3, 4, 5, 6, 7, 8, 9, and 10. 

(13) Multiply 123466789 by 4, 5, 6, 7, 8, and 9. 

(14) Multiply 987654321 by 9, 10, 11, and 12. 
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When tlie multiplier is more than 12, and less than 20, 
miiltiply^Lj the units' figure in the multiplier, adding to the 
product the back figure to that you multipfied. 



(20) 9216324 x 18 

(21) 2571341 X 19 



(15) 5710592 X 13 I (18) 2057165 x 16 

(16) 5107252 X 14 (19) 6251721 x 17 

(17) 7653210 X 15 | 
When the multiplier consists of several figures, there must 

be as many products as there are figures in the multiplier, ob- 
serving to put the first figure of every product under that 
figure you multiply by. Add the several products together, 
and their sum will be the total product. 

(22) Multiply 271041071 by 5147. 

(23) Multiply 62310047 by 1668. 

(24) Multiply 170925164 by 7419. 

(25) Multiply 9500985742 by 61879. 

(26) Multiply 1701495868567 by 4768756. 

When ciphers are placed between the significant figures in 
the multiplier, they may be omitted ; but great care must be 
taken that the next figure must be put one place more to the 
left hand ; Le, under the figure you multiply by. 
(27) Multiply 571204 
By 27009 

5140836 
3998428 
1142408 



Product 15427648836 

Multiply 7561240325 by 57002. 
Multiply 562710934 by 590030. 

When there are ciphers at the end of the multiplicand or 
multiplier, they may be omitted, by only multiplying by the 
rest of the figures, and setting down on the right hand of tlio 
total product as many ciphers as were omitted. 
(30) Multiply 1379500 
By 3400 

55180 
41385 

4690300000 
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Multiply 7271000 by 52600. 
Multiply 74837000 by 975000. 
When the multiplier is a composite number, t. e, if any two 
figures, being multiplied together, will make that number, then 
multiply by one of those figures, and the product by the other 
will give the answer. 

(33) Multiply 771039 by 35, or 7 times 6. 
7 

5397278 
5 



26986365 



(34) Multiply 921563 by 32 

(35) Multiply 715241 by 56 

(36) Multiply 679998 by 132 

(37) Multiply 7984956 by 144 

(38) Multiply 8760472 by 999 

(39) Multiply 7039654 by 99999 

To multijply by any number consisting of nines. Add as many 
ciphers to the multiplicand as there are nines in the multi- 
plier, and subtract the multiplicand from the result. Thus 
234 X 99 = 23166 = 23400 - 234 = 23166 Ans. The Beason 
of this Bide is, that when we add as many ciphers as there 
are nines, we multiply by a number 1 too great, consequently 
we must subtract the multiplicand. For 10 = 9+ 1; 100 
= 99 + 1; 1000 = 999 + 1, &c. 

In multiplying, always take the smaller number as the mul- 
tijplier, thvLS in 14 X 125, say, 125 x 14. 
. (40) If a boy managing an engine produces 160000 yards 
of twist in a day, how much will he produce in six, and how 
much will five boys produce in six days ? 

(41) How many rniles will a person, walking seven miles a 
day, travel in 42 years ? 

0L2) Multiply 31494 by 12967. 

(43) Multiply 110 by 45, then the product of these two by 
17. 

DIVISION. 

Division is the method of finding how often one number, 
called the Divisor, is contained in another number called the 
Dividend, 
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The result is called the Quotient 

BuLE. — When the divisor does not exceed 12, find how 
often it is contained in the first figure of the dividend : set it 
down under the figure you divided, and carry the overplus (if 
any) to the next in the dividend, as so many tens ; then find 
how often the divisor is contained therein, set it down, and con- 
tinue the same tiQ you have gone through the line ; but when 
the divisor is more than 12, multiply it by the quotient figure, 
the product subtract from the dividend, and to the remainder 
bring down the next figure in the dividend, and proceed as 
before, tiQ the figures are all brought down. 

Proof. — Multiply the divisor and the quotient together, add- 
ing the remainder (if any), and the product will be the samo 
as the dividend. 



Divide 725107 by 2* 

Divide 7210472 by 3 

Divide 7210416 by 4 

Divide 7203287 by 6 

Divide 5231037 by 6 

(6) Divide 2532701 by 7 

(7) Divide 2547325 by 8 

(8) Divide 25047306 by 9 

(14) 7210473 -f. 37t 

(15) 42749467 -r- 347 



(9) Divide 70312645 by 10 

(10) Divide 12804763 by 11 

(11) Divide 79043260 by 12 

(12) Divide 37000421 by 3, 

5, 7, and 9. 

(13) Divide 111111111 by 6, 

9, 11, and 12. 



m 



1610478407 -^ 54716 



Ex. Divisor 

Quotient 

Proof 



2)725107 

3()2553J 
2 

725107 



tEx. 
Divisor. Dividend. Quotient. 
29 ) 4172377 ( 143875 



29 

127 
116 

112 

87 . 

253 
232 

217 
203 

147 
145 

Rem. . 2 



20 



1294875 
287750 
2 Km. 

4172377 Pif. 
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(18) 4973401891 -f- 510834 

(19) 51704567874 -^ 4765043 

(20) 17453798946123741 -^ 

31479461 



(21) 25473221 ^ 27100 

(22) 725347216 ^ 572100 

(23) 752473729 ~ 373000 

(24) 6325104997 -r- 215000 



When there are ciphers at the end of the divisor, they may 
be cut off, and as many places from off the dividend, but must 
be annexed to the remainder at last. 

271|00)254732|21(939 6721|00)7253472|16(1267 

273|000)7524731729(2756 215j000)6325104|997(29419 

When the divisor is a comjwsite number, t.c. if any two 
figures, being multiplied together, will make that number, then 
by dividing the dividend by one of those figures, and that 
quotient by the other, it will give the quotient required. But 
as it sometimes happens that there is a remainder to each of 
the quotients, and neither of them the true one, it may be 
found by this 

KuLE. — ^Multiply the first divisor into the last remainder, 
to that product add the first remainder, wliich will give the 
true one. 



(25) Divide 3240473 by 27 

118906. 11. Rm. 

(26) Divide 7210473 by 35 

"206013. 18. Km. 



(27) Divide 6251043 by 42 

148834. 15. Em. 



65941089 -T- 10 
7208465 -T- 100 



(28) Divide 5761034 by 54 

106685. 44. Rm. 

(31) 18043329 -T- 10000 

(32) 7406562 -f. 1200 

(33) What is the difference between one-sixth pai-t of 53862 
and the 23rd part of 346610 ? 

(34) If a ship sailed from Madeira on the 1st of June, and 
reached Rio Janeiro on the 13th of July, the distance being 
4558 miles, what distance did she sail every day, tnd what 
distance every hour ? 

(35) A man sold to A. a rent-charge of £1 a day for 11 
years and 315 days ; after the expiration of that time, to B. 
for the same period, then to C, D. and E. for the same period 
in succession : for how many days did he sell the rent-charge 
to all five, and for how many years ? 
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(36) A gardener arranges 2072 trees in 14 rows, each tree 
being 17 feet from the next to it in the row : what is the num- 
ber of trees in each row, and what the length of each row ? 

(37) A man bequeaths £1292 among his grand-children, 
one-half to 17 girls and the other half to 19 boys : how many 
pounds will fdl to the share of each boy, and how many to 
each girl ? 

(38) If a comet move 596440000 miles in 8766 hours, how 
many miles does it move in an hour, and how many in a 
minute? 

(39) If you add 283 to 3679, what is the result ? 
If you subtract 283 from 3679, what is the resalt ? 
If you multiply 3679 by 283, what is the result ? 
If you divide 3679 by 283, what is the result ? 

If you divide 1041167 by 3962, what is the result ? 

(40) If 143 be the less of two numbers, and 4290 the sum, 
what is the greater? What is the difference between the 
greater number and the less ? 

If you multiply the greater number by the less, what is the 
product ? 

If you divide the greater number by the less, what is the 
quotient ? 

If you divide the product by the difference, whet is the 
quotient ? 

(41) If you divide the difference between 500000 and 320 
by 694, what will be the quotient ? 

(42) The circumference of the earth et the Equator is 24864 
miles : if a meteor moved round it in 24 hours, at what rate 
would it move each hour, and what rate each minute ? 

If the circimiference of the earth in the latitude of London 
be 15480 miles, and a meteor moves round it in 24 hours, 
what distance will it move per hour ? 







MONEY. 








J farthing 


J half-penny | three farthings 




4 


farthings make 




1 penny 


d. 


12 


pence „ 




1 shilling. 


8, 


20 


Bhillings, or 10 florins, or 8 half-crowns = 


: 1 pound. 


£. 




Farthings 4 = 


= 1 penny. 








48 = 


r 12 = 1 shilling. 








960 = 


= 240 = 20 = 1 pound. 
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Shillinq8, 


8, I 8. 


d, 8. d. 


d. g. i. 


8, I 8. 


110 are 5 10 


40 are 3 4 


100 are 8 4 


20 are 1 


120—6 


48 — 4 


108 — 9 


30 — 1 10 


130 — 6 10 


50 — 4 2 


110 — 9 2 


40 — 2 




60 — 5 


120 — 10 


50 — 2 10 


Pence. ' 


70 — 5 10 


130 — 10 10 


60 — 3 


d, 8. d. 


72 — 6 


132 — 11 


70 — 3 10 


20 — 1 8 


80 — 6 8 


140 — 11 8 


80 — 4 


24 2 


84 — 7 


144 — 12 


90 — 4 10 


30 — 2 6 


90 — 7 6 


150 — 12 6 


100—6 


36 — 3 


96 — 8 


160 — 13 4 



TROY ^VEIGHT. 

24 grains {gr.) make 1 pennyweight, dwL 
20 pennyweights „ 1 ounce . . oz, 

12 ounces „ 1 pound . . lb. 

Grains 24 = 1 pennyweight. 
480 = 20 = 1 ounce. 
5760=240 = 12 = 1 pound. 

This tabic is used in weighing Gold, Silver, Jewels, 
Diamonds, &c. ; and also in determining specific gravities 
and in philosophical investigation. 

N.B. Gold is supposed to be divided into 24 equal parts or 
carats. If the Gold be pure, it is said to be 24 carats fine ; 
if 22 parts be pure Gold, and the other 2 parts alloy, it is 
said to be 22 carats fine. The standard for Gold coin is 22 
carats of fine Gold, and 2 carats of Copper, melted together. 
For Silver, it is 11 02. 2 diets, of fine Silver, and 18 dwU. of 
Coppor. 

25 Ih, is a quarter of a 100 Jh.-\ cwi, 
20 cict. 1 Ton of Gold or Silver. 



AVOIRDUPOIS WEIGHT. 



16 Drams (dr.) mike 
16 Ounces „ 

28 Pounds „ 

4 Quarters or 112 lbs. 
20 Hundred weight 



1 Ounce . . 
1 Pound . . 
1 Quarter 
1 Hundred wt. 
ITon. . . 



oz. 

lb. 

qr. 

cwf. 

ion. 



8 
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Drams 16 = 1 ounce. 

256 = 16 = 1 pound. 
7168= 448= 28= 1 quarter. 
28672= 1792= 112= 4= 1 hundred ^vt. 
573440 = 35840 = 2240 = 80 = 20 = 1 ton. 

There are several other denominations in this weight, that 

are used in some particular goods, viz, 

Jb, lb. 

A firkin of Butter . . 56 A stone of Butcher's 
., Soap ... 64 meat or of Fish . 

A baiTel of Anchovies . 30 A gallon of Train Oil . 7i 
„ Soap . . 256 A truss of Straw . . 36 

„ Eaisins . . 112 „ New Hay . 60 

A puncheon of Prunes 1120 „ Old Hay . 56 

A fodder of Lead 19i cwt. 36 trusses a load. 

CHEESE AND BUTTEB. 

A clove or half stone, 8 lb. 
A wey in Suffollc, ) lb. A wey in Essex, 42 1 lb. 
32 cloves, or . j 256 cloves, or . . J 336 

WOOL. 

lb. A wey is 6 tods and 1 1 lb. 
A clove . . 7 stone, or ... . ) 182 

A stone . . 14 A sack is 2 weys, or . 364 

A tod ... 28 A last is 12 sacks, or 4368 

By this weight is weighed anything of a coarse or di*ossy 
nature; as all grocery and chandlery wares, bread, and all 
metals, except sUver, gold, and some precious stones. 

Note. — One pound avoirdupois is equal to 14: oz. 11 diet 
15 J gra. troy. 

APOTHECAEIES' WEIGHT. 

20 grains make 1 scruple . . 3 

3 scruples „ 1 dram . . 3 

8 drams „ 1 ounce . . 5 

12 ounces „ 1 pound . , lb 

Grains 20 = 1 scruple. 

60= 3= 1 dram. 
480= 24= 8= 1 ounce. 
5760 = 288 = 96 = 12 = 1 pound. 
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Note. — Apothecaries mix their medicines bj this Bule, bnl 
buy and ecII their commodities by avoirdupois weight. 

The apothecaries' pound and ounce, and the pound aud 
ounce ti'oy, are the same, only differently divided and sub* 
divided. 

CXOTH HEASUBE. 



4 nails {n.) make 1 quarter of a yard 

3 quarters „ 1 Flemish dl . 

4 quartera „ 1 yard .... 

5 quarters „ 1 English ell 

6 quarters „ 1 French ell . . 

Inches 2i = 1 nail. 

9 = 4 = 1 quarter. 

36 =16 = 4 = 1 yard. 



qr. 

Fl.E. 

yd. 

E.E. 

F.E. 



27 


= 12 = 3 = 1 Flemish ell. 


45 


= 20 = 5-1 English eU. 


54 


= 24 = 6 = 1 French ell. 




LONG MEASUBE. 


3 barleycorns (bar,) 


make 1 inch . • • in. 


12 inches 


Ifoot . . . fi. 


3 feet 


„ lyard ... yd. 


6 feet 


„ 1 fathom . . fih. 


6 J yards 


„ 1 rod, pole, or perch rod, j) 


40 poles 


„ 1 furlong . . fur. 


8 furlongs 


„ 1 mile . . . mile. 


3 miles 


„ 1 league . . lea. 


60 miles 


„ 1 degree . . deg. 


4 inches make 


1 hand (used in measuring horscfi) 


22 yaids 
100 links „ 


1 chain) ^ . . -i ^ 
1 chain (^ ^ mcasurmg land. 


Birleycoms 3 = 1 inch. 


36 = 12 = 


1 foot. 


108 = 37 = 


3 = lyard. 


594= 198 = 


16^= 5i= Ipolc. 


23760= 7920 = 


660 = 220 = 40 = 1 furlong. 



190080 = 63360 = 5280 =1760 = 320 = 8 = 1 anle. 

N.B. A degree is 69 miles, 4 fiulongs, nearly, thougl 
commonly reckoned but 60 miles. 
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This measure is used to measure distance of places, or any- 
tbing else that has length only. 



WINE MBASUBE. 




Ehke 1 pint . . . 
1 quart . . . 
„ 1 gallon . . 
„ 1 anker of brandy 
„ 1 rundlet . . 


gal. 
ank. 
run. 


„ half a hogshead 


ihhd. 


„ 1 tierce . . . 


tierce. 


„ 1 hogshead . . 
„ 1 pipe or butt . • 
shoads 1 tun ... 


hhd. 

p. or butt 
tun. 



4 gills 

2 pints 

4 quarts 
10 gallons 
18 gallons 
81^ gallons 
42 gallons 
63 gallons 

2 hogsheads 

2 pipes, or 4 hogdioads 

Inches 28f = 1 pint. 

57|= 2= 1 quart. 
231 = 8= 4= IgaUon. 
9702 = 336= 168= 42^1 tierce. 
14553 = 504= 252= 63 = 1^ = 1 hogshead. 
19404 = 672= 336= 84 = 2 = 1^ = 1 puncheon. 
29106 =1008= 504 = 126 = 3 =2 =1^ = 1 pipe. 
58212 =2016 = 1008 = 252 = 6 =4 =3 = 2 = 1 tun. 

All brandies, spirits, perry, cider, mead, vinegar, honey, 
and oil, are measured by this measure ; as also milk, not by 
law, but by custom only. 



2 pints (ijt.) 
4 quarts „ 

3 ^lons „ 
9 gallons * ., 
2 firkins „ 

4 firkins or 2 kilderkins 

1 barrel and J, or 54 gal. 

2 barrels make 

3 barrels, or 2 hogsheads 



ALE AND BBEB MEASURE. 



mako 



1 quart . . . 
1 gallon . . 
1 firkin of ale 


gal. 
a. fir 


1 firkin of beer 


I. fir. 


1 kilderkin . 


hi 


1 barrel . . 


bar. 


1 hogshead of beer hlid. 
1 puncheon , pun. 
I butt . . butt. 
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BEEU. 

Cubic inches 35 1 = 1 pint. 

70| = 2 = 1 qimi t. 
282 = 8 = 4 = 1 gallon. 
2538 = 72= 32= 9= 1 firldn. 
6076 =144= 72= 18= 2 = 1 kilderkin. 
10152 =288 = 144= 3G = 4 = 2 = 1 barrel. 
15228 =432 = 216= 54= 6 = 3 = 1 = 1 J hogshead. 
20304 =576 = 288= 72= 8 = 4 = 2 =lpuncheon. 
30456 =864 = 432 = 108 = 12 = 6=3 =2 = 1 butt. 



ALB. 

Cubic inches 35 J = 

70 J = 

282 = 

2256 = 



1 pint. 

2 = 1 quart. 
8 = 4=1 gallon. 

64= 36= 8= Ifii-kin. 
4512 =128= 64 = 16 = 1 = 1 kHderkin. 
9024 =266 = 128 = 32 = 4 = 2 = 1 barrel. 
13536 =384 = 192 = 48 = 6 =3 = 1^ = 1 hogshead. 
In London they compute but 8 gallons to the firkin of ale, 
and 32 to the barrel ; but in all other parts of England, for 
ale, strong beer, and small, 34 gallons to the barrel, and 8^ 
gallons to the firkin. 

N.B. A barrel of salmon or eels is 42 gallons. 
A barrel of herrings . . .32 gallons. 
A k^ of sturgeons . . . 4 or 5 gallons. 
A firkin of soap .... 8 gallons. 





DRY 


MEASURE. 




2 pints (pt.) 


make 


1 quart . . 


qt 


2 quarts 


jj 


1 pottle . . 


pof. 


2 pottles 


jj 


1 gallon . . 


gal. 


2 gallons 


?j 


1 peck . . 


ph. 


4 pecks 


jj 


1 bushel . . 


hu. 


2 bushels 


5J 


1 strike \* . 


8trik(\ 


4 bushels 


JJ 


1 coomb . . , 


coamh 


2 coombs or 


8 bushels 


1 quarter . . . 


qr. 


4 quarters 


jj 


1 chaldron . . 


dial. 


5 quarters 


» 


1 wey . . 


weij. 


2 weys 


» 


ILost 


last. 


In London 36 bushels make a chaldi 


•on. 



Solid inches 268 j^ = 


lg< 


537^ = 


2 = 


2150f- = 


8 = 


4300^ = 


16 = 


8601f = 


32 = 


17203 J = 


64 = 
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gallon. 
1 peck. 
4=1 bushel. 
8= 2= 1 strike. 
16 = 4 = 2 = 1 coomb. 
32= 8= 4= 2= 1 quarter. 
86016 =320 = 160 = 40 = 20 = 10= 5 = 1 wey. 
172032 = 640 = 320 = 80 = 40 = 20 = 10 = 2 = 1 last. 
The bushel in water measui*e is 5 pecks. 
A score of coals is 21 chaldron 
A sack of coals „ 3 bushels. 

A chaldron of coals „ 12 sacks. 
A load of com „ 6 bushels. 

A cart of ditto „ 40 bushels. 

This measure is applied to all dry goods. 
The standard bushel is 18 J inches wide, and 8 inches deep. 

TIME. 



60 seconds (sec) make 


1 minute . 


m. 


60 minutes „ 


1 hour 


hour. 


24 hours „ 


Iday . 


, day. 


7 days 


1 week . 


wa.'k 


4 weeks „ 


1 month . 


mo 


a.3 months, 1 day, 6 hours 1 Julian yeai 


• yr. 


Seconds 60 = 1 minute. 





3600 = 60 = 1 hour. 
86400= 1440= 24= Iday. 
604800 = 10080 = 168 = 7 = 1 week. 
2419200 = 40320 = 672 = 28 = 4 = 1 month. 
d. h. w, d.h. 
31657600 = 525950 = 8766 = 365.6 = 52.1.6 = 1 Julian year. 

d. h, m. 8, 
31556937 = 525948 = 8765 = 365 . 5 . 48 . 57 = 1 Solar year. 
To know the days in each month, observe : — 
Thirty days hath September, 
April, June, and November. 
February hath twenty-eight alcne ; 
All the rest have thirty and one, 
Except in Leap Year, and ihens the time 
February's days are twenty-nine. 
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bquahe heasube. 

144 inches mako • • 1 foot. 

9 feet „ . . 1 yard. 

100 feet „ • . 1 square of flooring« 

272ifeet „ . . 1 rod. 

40 rods „ . . 1 rood. 

4 roods, or 160 rods, or 4840 yards 1 acre of land. 

640 acres „ . . 1 square mile. 

30 acres „ . . 1 yard of land. 

100 acres „ . . 1 hide of land. 

Inches 144 = 1 foot. 

1296= 9 = lyard. 
39204= 272i= 30t= 1 pole. 
1568160 = 10890 =1210 = 40 = 1 rood. 
6272640=43560 =4840 =160=4 = 1 acre. 

By this measure are measured all things that have length 
and breadth ; such as land, painting, plastering, flooring, 
thatching, plumbing, glazing, &c. 

This table is formed from the table for lineal meisure, by 
multiplying each lineal dimension by itself. 

SOLID OB CUBIC MKA8UBE. 

1728 inches make 1 solid foot. 

27 feet „ 1 yard, or load of earth. 

40 feet of round timber, or 1 -. . i^ 

50 feet of hewn timber J 

108 solid feet, t. e. 12 feet in length, 3 feet in breadth, and 
3 deep, or, commonly 14 feet long, 3 feet 1 inch broad, and 3 
feet 1 inch deep, is a stack of wood. 

128 solid feet, ue. 8 feet long, 4 feet broad, and 4 feet deep, 
is a cord of wood. 

By this measure are measured oU things that have length, 
breadth, and depth. 

This table is formed &om the table for lineal measui'c, by 
multiplying each lineal dimension by it<self twico. 
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KEDUCTION. 

Beduction is the method of expressing numbers of a higher 
denomination in units of a lower doiomination, and con- 
verselj. Thus £1 is of the same value as 209., and £2 as 
480e2., and conversely. The process by which we ascertain 
this is termed Beduction. 

Beduction Descending reduces a quantity to a lower denomi- 
nation ; thus, £1 is equal to 2i0d. Beduction Ascending brings 
a quantity to a higher denomination ; thus, 2i0d, is equal to 
20s. or £1. 

Beduction Descending, 

Ex. Boduco £84 to farthings. 

£84 
20 

1680 the shillings. 
12 



20160 the pence 

4 

SOQ^O the farthings. 

Beduction Ascending. 
Rs. Reduce 80640 farthings to pounds. 

4 )80640 

12 )20160 the pence. 
20 ) 1680 the shillings. 
84 the])ounds. 

A TABLE OP STTOn COINS AS ARE CURRENT IN E.rCLAND. 





£ s. 


d. 


Sovereign 


1 





Half ditto 


10 





Crown . 


5 





Half ditto 


2 


6 


Florin . 


2 





Shilling 


1 


0» 



♦ ExAurLB.— There are several pieces of money which indicate their 
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(1) In £12, liow many shillings, pence, and farthings ? 

Ans. 240«. 2880d. 11520 /ar. 

(2) In 311520 farthings, how many pounds? 

Ans, £324 10 0. 

(3) How many faorthings arc there in 21 sovereigns ? 

Ans. 20160. 
^4^ In £17 5 3 J, how many farthings ? Ans. 16578. 

(5) In £25 14 1, how many shillings and pence ? 

Ans. 5Us. ei69d. 
(Q) In 17940 pence, how many crowns ? Ans. 299. 

(7) In 15 crowns, how many shillings and sixpences ? 

Ans. 75s. 150 sixpences. 

(8) In 57 half-crowns, how many threepences, pence, and 
farthings ? Ans. VJlOd. 6840 far. 

(9) Eeducc £25 17 6 to half-crowns and sixpences. 

Ajhs. 207 half'Croicns, 1035 sixpences. 
^10^ How many threepences in £17 11 9 ? Ans. 1407. 
rll^ How many halfpence in £10 13 10^? Ans. 6133. 

(12) In 52 crowns, as many half-crowns, shillings, and 
pence, how many farthings ? Ans. 21424. 

(13) How many pounds are there in 17380 farthings ? 

Ans. £18 2 1. 

(14) In 21424 farthings, how many crowns, half-crowns, 
shillings, and pence, and of each an equal number ? Ans. 52. 

(15) How many shillings and crowns in 60 sovereigns ? 

Ans. 1200». 240 crowns. 
Q6) Eeduco 76 moidores into pounds. Ans. £102 12 0. 

(17) How many shillings, half-crowns, and crowns, are 
there in £556, and each of an equal number ? 

Ans. 1308 eacJi^ and 2s. over. 

(18) In 1308 half-crowns, as many crowns, and shillings, 
how many pounds ? ^729. £555 18 0. 



o\^Ti value : such as six-pence, four-pence, three-pence, two-pence, penny, 
half-penny, fartliing. 

In £8 how many shilliags and peneo. 
20 

160 shillings 
12 

1920 pence. 
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(19) Seven men brought £15 10 each into the Mint, to be 
changed for guineas ; how many must they have in all ? 

Ans, 103 guineas, la. over. 

(20) How much do 625 roubles at is. Qd. each amount to ? 

Am. £118 2 C. 

TROY WEIGHT. 

(21) In 27 ounces of gold how many grains ? 

Ans. 12960. 

(22) JjxdJh.lOoz.V dwt. 5 gr. how many grains ? 

^rw. 22253. 

(23) In 8 ingots of silver, each weighing 7 Z&. 4 oz. 17 dwt 

15 grs., how many oimces, pennyweights, and grains ? 

Ans. 711 oz. 14221 dwt. 341304 grs. 

(24) How many ingots of 7 lb. 4 oz. 17 dw?<. 15 grs. each, 
are there in 341304 grains ? ^««. 8 ingots. 

APOTHECABIES WEIGHT. 

(25) In 27/5. 7?. 23. 19. 2 (/r. how many grains ? 

^ws. 159022. 

(26) How many pills of 5 grains each, in 95. 45. 19. of 
colocynth ? J.ns. 916. 

AVOIRDUPOIS WEIGHT. 

Note. — There are several sorts of silk which are weighed 
by a great pound of 24 oz., others by the common pound of 

16 02. ; therefore. 

To bring the great pounds into common, multiply by 3 and 
divide by 2, or add one-half. 

To bring small pounds into great, multiply by 2, and 
divide by 3, or subtract one-third. 

THINGS BOUGHT AND SOLD BY THE TALE. 

12 pieces of things make 1 doz. 24 sheets make 1 quire 
12 dozen „ 1 gross 20 quires „ 1 ream 

12 ffrofis or 144 dozen li^^^* ^ ^^^^^ " 1 hxmdlQ 
1. gross, or 144= dozen l^^^^ ^ ^^^ ^^ ^^^^2 skins 

12 skins „ 1 roll 

(27) In 14769 ounces how many cwt. ? 

Ans, 8 cwt. qr, 27 Jh. 1 oz. 
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(28) 111 34 tons, 17 act, 1 qr. 19 lb. how many pounds ? 

Ans. 78111 

(29) In 9 cici, 2 qrs, 14 lb. of indigo, how many pounds ? 

^»«. 1078 

(30) How many poiuids in 27 hogsheads of tobacco, each 
weighing net 8} cwt. ? An8. 26460 

(31) Eeceived from Berbice 32 bags of coffco, each contain- 
ing 2 cwt. lqi\ 14^.; and another bag containing 1601b. 
how many cwt. are there altogether ? 

Ans. 11 act. Iqr. 101b, 

(02) How many parcels of sugar of 18 Ih. each, are there 

in27c«?^? ilwa. 168 

GLOTH MEASTJBE. 

(33^ In 27 yards, how many nails ? Ans. 482 

(34) In 75 English ells, how many yards ? 

Ans. 93 yards^ 3 qr, 

(35) In 24 pieces, each containing 32 Flemish ells, how 
many English ells ? Ans. 460 ells, 4 qr, 

(36) In 17 pieces of cloth, each 27 Flemish ells, how many 
yards ? Ans. 344 yards, 1 qr, 

^37^ In 911} yards, how many English ells? Ans. 729 

(38) In 12 bales of cloth, each 25 pieces, each 15 English 
ells, how many yards ? Ans, 5625. 

LONG MEASURE. 

(39) In 57^ miles, how many fuilongs and polos ? 

Ans. 4:^0 furlongs, 184000 poZca. 

(40) In 7 miles, how many feet and inches ? 

Ans. 36960 /ee^, 443520 inches, 

(41) In 72 leagues, how many yards ? Ans. 380160. 

(42) If from London to York be accounted 150 miles, how 
many yards, feet, and inches does this measurement comprise ? 

Ans. 264000 yards, 192000 feet, 9504000 inches, 

(43) How often will the wheel of a coach, that is 17 feet 
in circumference, turn in 100 miles ? 

Ans. 31058 if times round. 

(44) How many inches are there in 106 miles, 6 furlongs, 

25 perches, and 2J yards ? Anx. 6768720 inches. 
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SQUABB MEASURE. 

(46) In 27 acres, 3 roods, 19 perches, liow many perches ? 

Am, 4459 perches. 

(46) A person having a piece of ground containing 37 
acres, 1 pole, wishes to dispose of 15 acres to A. I desire to 
know how many perches he will have left ? Ana. 3521. 

(47) There are 4 fields to bo divided into shares of 75 
perches each : the first field containing 5 acres ; the second 
4 acres 2 poles ; the third 7 acres 3 roods ; and the fourth 
2 acres 1 rood ; how many shares ore contained therein ? 

Ans. 40 shares, 42 perches. 

(48) How many sheep can I pasture on 9 acres and a half, 
if i allow 500 square yards to each ? 

Am. 91, and 480 yds. remainder. 

WINE MEASXTBK. 

(49) In 10080 pints, how many tuns? Ana. 5. 

(50) A wine merchant imported 5 pipes of port, 14 pipes 
of sherry, and 16 pipes of malmsey ; how many gallons, and 
how many pints did he import ? 

Ans. 4410 galhns, 35280 pints. 

(51) A gentleman ordered his butler to bottle off f of a 
pipe of French wine into quarts, and the rest into pints ; how 
many dozen of each had ho ? Ans. 28 doz. of each. 

ALE AKD BSE& MEASURE. 

(52) In 46 barrels of beer, how many pints ? 

Ans. 13248. 

(53) In 10 barrels of ale, how many gallons and quarts ? 

^»«. 360 ^aZ. 1440 5/5. 

(54) 12480 soldiers each take a pint of ale, how many kil- 
derkins did they take ? Ans. 86 Ml. Ifir. 3 gal. 

(55) In 108 barrels of beer, how many hogsheads ? 

Ans. 72. 

DRT MEASURE. 

(56) In 120 quarters of wheat, how many bushels, pecks, 
gallons, and quarts ? 

Ans. 960 bushels, SSiO peeks, 7680 gallons, 30720 qts. 
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(57) How many bushels in 970 pints ? 

Ans. 15 husheU, 1 gallon, 2 pta. 

(58) In 37 clialdrons of coals, how many sacks ? 

Ans. 4^4^i sacks. 



TIME. 

(69) In 72015 hours, how many weeks ? 

Atis, 428 weeks, 4 days, 15 hours, 

(60) In 20 years (not taking leap years into account) how 
many hours are there ? Ans, 175200. 

(61) How many minutes in 46 years, 21 days, 8 hours^ 
56 minutes (not.taJdng leap years into account) ? 

Ans. 24208376. 

(62) 29 days, 12 hours, 44 minutes, 2 seconds, 8 tenths 
elapse between one full moon and the succeeding one ; how 
many tenth parts of seconds does this interval contain ? 

Ans. 25514428. 

(63) Troy was taken 904 years before the birth of Christ ; 
how many seconds elapsed from that time to a.d. 896, reckon- 
ing 365 days, 5 hours, 48 minutes in a year ? 

Ans. 56802476700 sec. 



ADDITION OF MONEY, WEIGHTS, AND 
MEASUKES. 

EuLE. — ^Add the numbers of the lowest denomination 
together ; then divide the sum by as many of the same denomi- 
nation as make one of the next greater, setting down the re- 
"jnainder under the row added, and carry the quotient to the 
next column ; proceed thus with all the columns. 
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MONEY. 



(1) 




(2) 




(3) 




w. 


£ 8. 


rf. 


£ «. 


d. 


£ ». 


d. 


£ «. d. 


2 13 


H 


27 7 


2 


35 17 


3 


75 3 7 


7 9 


4| 


34 14 


7* 


59 14 


7* 


64 17 li 


5 16 


H 


57 19 


^ 


97 13 


5i 


91 15 4 


9 17 


4 


91 16 


1 


37 16 


H 


35 16 61 


7 16 


8 


75 18 


7} 


97 15 


7 


29 19 7i 


5 U 


7i 


97 13 


5 


59 16 


54. 


91 17 3 


(5) 




i 




(7) 




(8) 


£ s. 


d. 


£ «. 


d. 


£ 8. 


d. 


£ 8. d. 


257 1 


5* 


625 2 


ii 


21 14 


7i 


73 2 IJ 


735 8 


7 


179 8 


5 


75 16 





25 12 7* 


592 5 


8 


250 4 


7i- 


79 2 


4- 


96 13 6i 


154 14 


7* 


975 8 


5i 


57 16 


5* 


76 17 8 


218 5 


4 


254 5 


7 


26 13 


8J 


97 14 1 


798 16 


7| 


879 4 


5f 


54 2 


7 


54 11 7i 


(9) 




(10) 




(11) 




(12) 


£ 8. 


rf. 


£ «. 


d. 


£ 8. 


<<. 


£ «. d. 


127 4 


n 


261 17 


3i 


31 1 


U 


27 13 54 


525 3 


5 


379 13 


5 


75 13 


2 


16 12 9i 


271 


6 


257 16 


7* 


39 19 


6^ 


11 13 3 


624 9 


1 


184 13 


5 


97 17 


3i 


13 2 7f 


379 4 


3+ 


725 2 


3i 


36 13 


5 


37 19 li 


215 6 


8| 


359 6 


3 


24 16 


8i 


56 19 1* 




1 







c 2 
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OOMl'OUND ADDITIOK. 



[tutob*s 



( 


13) 










(14) 




« ». 


d. 






£ 8. d. 




184 6 


6 






8204 15 2J- 




678 4 


2 






211 6 8 




1067 17 


9J 






7743 13 3i 




4032 12 


1 






6917 11 9i 




9416 9 


^ 






14376 15 lOi 




1067 13 


8 






2371 11 9 




239 2 


5i 






21309 5 8i 




6409 12 


8i 






1528 3 6 




752 15 


H 






6408 13 104 




6902 11 


2 






8411 1 5i 




71203 2 


4,} 






5298 4 9 




13257 8 


11 : 






23198 2 7 




3276 6 


9 






631 7 7i 




46 3 


6| 






691 13 ^ 




1287 14 


H 






1414 12 4 




4917 10 


8 




• 


5016 18 2 




90365 10 


4 






8756 14 ^ 




360 5 


5 






56 4 10 




1379 17 


2f 






616 3 7 




9 9 


10^ 






1189 2 3 




2963 4 


5 






401 3 d 
7116 15 7: ^ 




906 10 


n 








2222 5 


1 






917 15 8 




TROY WEIGHT* 






APOTHEOABIES' 1¥SIGHT. 


(15) 




(16) 






(17) 


(18) 




oz.dwt.gr. 


U). oz. dwt. 


gr. 


lb 


5 3 9 


S 5 9 


JA-. 


5 11 4 


5 


2 15 


22 


17 


10 7 1 


2 10 


12 


7 19 21 


3 11 17 


14 


9 


5 2 2 


17 1 


17 


3 15 14 


3 


7 15 


19 


27 


11 1 2 


10 2 


14 


7 19 22 


9 


1 13 


21 


9 


5 6 1 


5 7 1 


15 


9 18 15 


3 


9 7 


23 


37 


10 5 2 


9 5 2 


13 


8 13 12 


5 


2 15 


17 


49 


— 7 


1 4 1 


18 
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^AVOIRDUPOIS WEIGHT. 



(19) Jb. 


oz. 


dr. 


152 


13 


15 


272 


14 


10 


303 


15 


11 


255 


12 


4 


173 


6 


2 


625 


13 


13 





(20) ewt. 


qr. 


lb. 


(21)'. 


ciot. 


qr. 


Jb. 


25 


1 


17 


7 


17 


2 


12 


27 


3 


26 


5 


5 


3 


14 


54 


1 


16 


2 


4 


1 


17 


24 


1 


16 


3 


18 


2 


19 


17 





19 


7 


9 


3 


20 


55 


2 


16 


8 


5 


1 


24 



(22) yd. feel in. 

225 1 9 

171 6 

52 2 3 

397 10 

154 2 7 

137 1 4 



LONG HEASUBE. 



(23)Zea. m.fur. p. 



(24) m. fur. yds. 



72 


2 


1 


19 


^ '28 


5 


31 


27 


1 


7 


22 


25 


6 


219 


35 


2 


5 


31 


9 


4 


156 


79 





6 


12 


39 


3 


206 


51 


1 


6 


17 


17 


1 


19 


72 





5 


21 


32 


6 


176 



CLOTH MEASURE. 



SQUARE MEASURE. 



(25) 


(26) 






yd. qr. n. 
J35 3 3 


E.e. qr. n. 


(27) 


(28) 


272 2 1 


a. r. p. 


a. r. p. 


70 2 2 


152 1 2 


726 1 31 


1232 1 14 


95 3 


79 1 


219 2 17 


327 19 


176 1 3 


156 2 


1455 3 14 


131 2 15 


26 1 


79 3 1 


879 1 21 


1219 1 18 


279 2 1 


154 2 1 


1195 2 14 


459 2 17 











so 



COMPOUND AI»DITION. 



[tutob'c 



WINB MBASURE. 



ALE AND BEER MEASURE. 



(29) 

hlids. gal. qta. 

31 57 1 

97 18 2 

76 13 1 

65 46 2 

87 38 3 

55 17 1 



t, hhds.gal.qt. 


(31) 
A. B. fir, gal 


(32) 
hhds. gal. 


qts. 


14 3 27 2 


25 2 7 


76 51 


2 


19 2 66 3 


17 3 5 


67 3 


3 


17 39 2 


96 2 


97 27 


3 


75 2 16 1 


75 1 4 


22 17 


2 


54 1 19 2 


96 3 7 


82 19 


3 


97 3 54 3 


75 5 


55 38 


3 






' 



DRY MEASURE. 



TIME. 



{ 


;33) 




grs. 


b. 


i>- 


275 


5 


1 


192 





1 


316 


4 


2 


103 


3 





74 


6 


3 





, (34), 

0. p. gal. qts. 

13 1 

21 2 2 2 

6 113 
15 2 2 

7 2 1 



( 


:35) 




w. 


d. 


h. 


71 


3 


11 


51 


2 


9 


76 





21 


95 


8 21 


79 


1 


15 







(36) 


w. 


a. h. m.sec. 


57 


2 15 42 41 


95 


3 21 27 51 


76 


15 37 28 


58 


2 21 42 27 


98 


2 18 47 88 



THE APPLICATION. 

(37) A, B, C, D, went partners in the purcliase of a quan- 
tity of goods ; A laid out £7, half a guinea, and a crown, B 
49«., C 54«. 6d., and D S7d. What was laid out in all ? 

Ana. £13 6 3. 

(38) A man lent his friend at different times these several 
sums, viz., £63, £25 15, £32 7, £15 14 10, and four-scoro 
and nineteen pounds, half a guinea, and a shilling. How 
much did he lend in all ? Ana. £236 8 4. 

(39) Bought a parcel of goods, for which I paid £54 17, 
for packing Ids. 8d., carriage £1 6 4, and spent about the 
bargain 14«. Sd. What is the total expense of these goods ? 

Ans. £57 10 3. 

(40) A nobleman, before he went out of town, was desirous 
of paying all his tradesmen's bills, and upon inquiry he found 
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that lie owed 82 guineas for rent; to liis wine-merchant 
£72 5 0; to his confectioner £12 13 4 ; to his draper 
£47 13 2 ; to his tailor £110 16 6 ; to his ooachmaker 
£157 8 0; to his taUow-chandler £8 17 9 ; to his corn- 
chandler £170 6 8; to his brewer £52 17 ; to his butcher 
£122 11 5; to his baker £37 9 5; and to his servants for 
wages £53 18. I desire to know what money he had to defray 
the sum total, when we add to the above sum, £100 which he 
wished to take with him? Ans. £1032 17 3. 

(41) A father was 24 years of age (allowing 13 months to 
a year, and 28 days to a month), when his first child was 
bom; between the eldest and next bom was 1 year, 11 
months, 14 days ; between the second and third were 2 years, 

1 month, and 16 days ; between the third and fourth were 

2 years, 10 months, and 25 days ; when the fourth was 27 
years, 9 months, and 12 days old, how old was the father ? 

Ans, 58 years, 7 months, 10 days. 

(42) A banker's clerk having been out with bills, brings 
home an account, that A. paid him £7 5 2, B. £15 18 6^, 
C. £150 13 2i, D. £17 6 8, E. 5 guineas, 2 crown pieces, 
4 half-<a*owns, and 4». 2d, ; F. paid him only 6». 8d., 
G. £76 16 9^^, and H. £121 12 4. I desire to know how 
much the whole amounted to that he had to pay ? 

Ans. £396 7 6^. 

(43) A nobleman had a service of plate, which consisted 
of twenty dishes, weighing 203 oz, 8 dwt. ; 36 plates weighing 
408 oz, 9 dwt. ; 5 dozen of spoons, weighing 112 oz. 8 dwt. ; 
6 salts, and 6 pepper-boxes, weighing 71 o;?. 7 dwt. ; knives 
and forks, weiglung 73 oz. 6 dwt. ; two large cups, a tankard 
and a mug, weighing 121 oz. 4: dwt. ; a tea-kettle and lamp, 
weighing 131 oz. 7 dwt. ; together with sundry other small 
articles, weighing 105 oz. 5 dwt. I desire to know the weight 
of the whole. Ans. 102 lb. 2 oz. 13 diot. 

(44) A hop-merchant buys 5 bags of hops, of which the 
first weighed 2 cwt. 3 qrs. 13 lb. ; the second, 2 cwt. 2 qrs. lllb.; 
the third, 2 cwt. 3 qrs. 5 lb. ; the fourth, 2 cwt. 3 qrs. 12 lb. ; 
the fifth, 2 cwt. 3 qrs. 15 lb. Besides these he purchased two 
pockets, each weighing 84 lb. I desire to know the weight 
of the whole. Ans. 16 cwt. 2 qrs. 
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SUBTEACTION OF MONEY, WEIGHTS, AND 
MEASUBES. 

EuLE. — Subtract as in integers ; but wlien any of the lower 
denominations are greater than the upper, add to the upper 
one as many units of the same denomination as make' a unit cf 
the next higher denomination ; subtract as before, and carry 
1 to the next higher denomination. 

Proof.— As in integers. 

MONET. 



Borrowed 
Paid 


^pay 
d. 


715 2 7i 
476 3 8^ 


Homains \ 


' 238 18 10} 


Proof 


716 2 7J 


£ 8, 

3 15 
1 14 


£ 8, d, 
321 17 H 
257 14 7 






£ 8, 

25 2 

17 9 


d. 

8^- 


£ «. d. 
69 15 3} 
36 17 2 






£ 8. 

37 3 
25 5 


d. 

4 


£ s. d. 
71 2 4 
19 13 7J 





(2)^ 


(3) 


£ 8. d. 


£ 8. d. 


Lent 316 3 5^ * 


87 2 10 


Keceived 218 2 1} 


79 3 71 



£ 8. d 


(13) 

Xr S. d. 


527 3 5J 


19 3 7 


139 5 7J 


18 15 8 


£ 8. d. 


£ 8. a. 


306 12 4 


170 


302 13 2 


169 19 11} 


£ 8. d. 


£ 8. (t. 


167 18 7 


432 7 11 


144 4 8^ 


342 9 5 
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£ 8. d. 

Borrowed 472 7 9 



Paid at 

different 

times 



Bemains to pay 



97 18 
117 5 
115 4 


2 
3 





(17) 
Lent 



Beceived 
- at various 
times 

Bemains to rec. 



33 



£ 8, d. 

872 9 4 



84 16 


7 


107 8 


6 


45 12 


S 


831 6 


H 



TROY WEIGHT. 



Bonght 
Sold 

Unsold 



W.oz, dwt.gr. 
62 1 7 2 
39 16 7 



APOTHECARIES WEIGHT. 



W.oz.dwLgr, 
7 2 2 7 
6 7 16 



(20) 

ft. 5 3 3 
6 2 10 
2 6 2 1 



(21) 

n>.S 3 9 gr. 

9 7 2 1 13 

6 7 3 1 18 



lb, oz. dr, 
35 10 6 
29 12 7 



AVOIRDUPOIS WEIGHT. 

(23) 
cwt, qr8, lb, 
36 1 21 
26 1 27 



(24) 
/. cwt. qr8. lb. 
21 1 2 7 
9 11 3 15 



LONG MEASURE. 



CLOTH MEASURE. 



, (25) . 
yd8. ft. in. 

107 2 10 

78 2 11 



lea. mi.fur.po. 

147 2 6 29 

68 2 7 33 



IliND MEASURE. 



(29) 
a. r. p. 
175 1 27 
59 37 



(30) 
a. r. p. 
325 2 1 
279 3 6 



(27) 

yds. qrs, n. 

71 1 2 

3 2 1 



E.e.qrs. n. 
35 2 1 
14 3 2 



WINE MEASURE. 



(31) 
hhd.gal. qts.pt. 
47 47 2 1 
28 59 3 



(32) 
tiin.hhd. gdl.qis. 
42 2 37 2 
17 3 49 3 



c 8 
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ALE AND BEER MEASURE. 



(33) 

B.B.fir. gal, 

37 2 1 

25 1 7 



(34) 

lilid. gal, qts, 

27 27 1 

12 50 2 



(35) 
qu. bu, p, 
65 2 1 
57 2 3 



DRY MEASURE. 

(36) 

8C, eh, aa, &. 

5 11 9 2 

4 7 11 



(37) 
yrs, mo, we, da, 
79 8 2 4 
23 9 3 5 



TIME. 

, (3?) 
ho. 7nin. sec, 

34 42 45 

29 53 47 



(39) 
yrs. mo. da. 
11 7 18 
6 8 27 



(40) When an estate of £300 per annum is reduced, on 
payment of taxes, to 12 score and £14 6, what is the tax ? 

Ans, £45 14. 

(41) A shopkeeper bought a piece of cloth containing 42 
yards for £22 10, of which he sells 27 yards for £16 15; 
how many yards has he left, and what have they cost him ? 

Ans. 15 yards ; and they cost him £6 15. 

(42) A merchant bought 234 tons, 17 cwt. 1 qr. 23 lb., 
and sold 147 tons, 18 cwt. 2 qrs. 24 lb. ; how much remained 
unsold ? Ans, 86 tons, 18 ciot. 2 qi's. 27 lb. 

(43) A gentleman dying, left £45247 between two daughters ; 
the youngest was to have 15 thousand, 15 himdred, and twice 
£15. What was the eldest sister's fortune ? Ans. £28717. 

(44) A tradesman happening to fail in business, called all 
his creditors together, and found he owed to A. £53 7 6, 
to B. £105 10 ; to C. £34 6 2 ; to D. £28 16 5 ; to E. 
£14 15 8; to F. £112 9; and to G. £143 12 9. His 
creditors found the value of his stock to be £212 6, and that 
he had owing to him in good book debts £112 8 3, besides 
£21 10 5 money in hand. As his creditors took all his 
effects into their hands, I desire to know whether they were 
losers or gainers, and how much ? 

Ans. the creditors lost £146 11 10. 

(45) My correspondent at Seville, in Spain, sends me the 
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following account of money received at different sales for 
goodssenthimbyme, viz., Bees'-waxtothevalueof£37 15 4; 
stockings, £37 6 7; tobacco, £126 11 6; linen cloth, 
£12 14 8; tin, £115 10 5. My correspondent at tlie 
same time informs me, that he has shipped, agreeably to my 
order, wines to the value of £250 15 ; fruit to the value of 
£51 12 6; figs, £19 17 6; oil, £19 12 4; and Spanish 
wool to the value of £115 15 6. I desire to know how 
the accoimt stands between us, and who is the debtor ? 

Ans, Due to my Spanish correspondent, £28 14 4. 
(46) Three small yachts are intended to sail for a prize ; 
the Oberon carries 7 tons, llcwt. 3qrs. 41b.; the Swallow, 
5 tons, 2 cwt. 1 qr. 22 lb. ; the Thetis, 4 tons, 16 cwt. 3 qrs. 
16 lb. How much is the sum of the burthen of all three less 
than that of the Meanwell brig, which carries 198 tons ? 

Ans. 180 tons, 8 cwt, 3 qrs. 14 lb. 



MULTIPLICATION 



OF SEVERAL DENOMINATIONS. 

EuLE. — Multiply the first denomination by the quantity 
given, dividing the product by as many of this denomination 
as mflke one of the next, setting down the remainder, and add 
the quotient to the next superior, after it is multiplied. 

If the given quantity is above 12, multiply by any two 
numbers which, multiplied together, will make the same 
number ; but if no two numbers multiplied together will 
make the exact number, then multiply the top line by as 
many as are wanting, adding it to the last product. 

Pboof. — By division. 



35 12 7i 
2 


£ s. d. 
75 13 1* 
3 


(3) 

£ 8. d. 

02 5 4i 
4 


71 5 2i 









(4) 




£ 


8. 


d. 


57 


2 


4f 
5 
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£ 

13) 

14) 1 

15) 



£ 
57 
81 
G4 
118 

8. d. 

9 6 

2 6 

7 8i 



8, 

18 

9 
10 

6 

X 
X 
X 



d. 
7i 
lU 
5 
4i 

18 
26 
21 



X 
X 
X 
X 

Hi: 



8, 

15 

7 
9 



(9) 
(10) 

(11) 
(12) 

d. 

Si X 
2J X 
7 X 



13 
10 



£ 

136 

79 

247 

119 

I £ 
35(19)1 

75'(20)0 

37i 



d. 

Gi X 
7i X 



14 Hi X 



10 
11 
12 
12 



51 X 

8, d, 

5 3 X 97 

6 4 X 43 



18 yards of cloth at 9«. 6d. 
l)QT yard. 
9x2:=18 9 



5 6 
2 



8 11 



26 lb. of tea, at £1 
per lb. 
8x3+2 = 26 



Top line X 2 



9 






3 


27 
2 



5 






29 


6 






(21) 127 lb. of Bohoa tea, at 12«. dd. per lb. 

Ans. £77 15 9. 
* (22) 135 gallons of rum, at Is, bd. per gallon. 

A718.U0 1 3. 

(23) 74 ells of diaper, at Is, i^d, per ell. Ans. £5 1 9. 

(24) 6 dozen pair of gloves, at Is. lOd, per pair. An8.£/6 12. 
When the given quantity consists of i, J, divide the price 

by i^, i ; when f , divide the price by i, and the quotient by 
^, which add to the product of the quantity given. 

(25) 25 J cUs of HoUand, at Ss. 4:id, per eU. 

3 ilj 

5 5x5 = 25 



16 10^ 
5 



4 4 4i = 25 
1 8t= i 



4 6 0} = 25^J 
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(26) 751 ells of diaper, at Is. Zd. per elL 

Ans. £4 14 4^. 

(27) 19J ells of damask, at 4*. Sd. per ell. 

Jtw. £4 2 10 J. 

(28) 35-J cwt. double refined sugar, at £4 15 6 per cwt. 

Ans, £169 10 3. 

(29) 154|. cwt. of tobacco, at £4 17 10 per cwt. 

Ans, £755 15 3. 

(30) 117i gallons of arrack, at 12^. Qd. per gallon. 

Ans. £73 5 7 J . 

(31) 85i cwt. of cheese, at £1 7 8 per cwt. 

Ans. £118 12 5. 

(32) 17} yards of superfine scarlet drab, at £1 3 6 per yd. 

Ans. £20 17 1^. 

(33) 37-^ yards of rich brocaded silk, at 12«. 4d. per yard. 

Ans, £23 2 6. 

(34) 56} cwt. of sugar, at £2 18 7 per cwt. 

Ans. £166 4 7^. 

(35) 87} bushels of wheat, at 4«. dd. per bushel. 

Ans. £18 12 llj. 

(36) 120} cwt. of hops, at £4 7 6 per cwt. 

Ans, £528 5 74 . 

(37) 407 yards of cloth, at 3s. 9^. per yard. 

Ans. £77 3 2\. 

(38) 729 ells of cloth, at 7s. 7id, per ell. 

Ans. mil 3 5i. 

(39) 2068 yards of lace, at 9». h\d. per yard. 

Ans. £977 19 10. 

THE APPLICATION, 

(40) 365 travellers by railway expended each lis. l^d, ; 
how much did they all expend ? Ans. £212 3 1^. 

(41) What sum of money must be divided amongst 18 
men, so that each man may receive £14 6 8J ? 

Ans. £258 9. 

(42) A privateer of 250 men took a prize, which amounted 
to £125 15 6 to each man ; what was the value of the prize ? 

Ans. £31443 15. 

(43) A landlord parted his estate into two divisions : each 
division had 87 farms, and each farm was let for 21 guineas ; 
for how much was the whole let ? Ans, £3836 14. 
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(44) A merchant had £19118 to begin trade with : for five 
years together he cleared £1086 a year ; the next four years 
he made good £2715 10 6 a year ; but the la^t throe years 
he was in trade, he had the misfortune to lose, one year with 
another, £476 4 6a year; what was his real fortune at 
twelve years' end ? Am. £33984 8 6. 

(45) In some parts of the kingdom they weigh their coals 
by a machine, resembling a steelyard, waggon and all. 
Three of these draughts together amount to 137 cwt. 2 qrs. 
10 lb., and the tare or weight of the waggon 13 cwt. 1 qr.; 
how many coals had the customer in 12 such draughts ? 

uins. 3dl cwL Iqr. 12 Z6. 

(46) A gentleman lays up every year £294 12 6, and 
spends daily £1 12 6. I desire to know what is his annual 
income ? Ans. £887 15. 



EXAMPLES OF WEIGHTS AND MEASURES. 

(47) Multiply 9 lb. 10 oz. 15 dwts. 19 gr. by 9, 11, 12. 

(48) Multiply 23 tons, 9 cwt. 3 qrs. 18 lb. by 7, 8, 9. 

(49) Multiply 107 yards, 3 qrs. 2 nails, by 10, 17, 29. 

(50) Multiply 33 ale bar. 2 fir. 3 gal. by 11, 12. 

(51) Multiply 110 miles, 6 fur. 26 poles, by 12, 13, 39. 

(52) A certain timepiece, when wound up, performs for 
29 days, 12 hours, 44 min. 3sec. ; for what length of time 
does it perform if wound up 13 times ? 



DIVISION 

OF SEVERAL DENOMINATIONS. 

BuLE. — Divide the first denomination on the left hand ; and, 
if there be a remainder, reduce that remainder to the next 
lower denomination, adding to it the number of that denomi- 
nation in the dividend, and divide as before. 

Proof. — Bj multiplication. 



(1)£ 
2)25 



d. 

4( 



12 11 2 



(2)£ 
3)37 



d. 



(3)£ 
4)57 



d. 

7( 



(4)£ 
5)52 



d. 
0( 
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d. 

6 -T- 12. 

6i -T- 25. 

7i 4- 36. 

6-4-63. 

4 4-99. 

8 -f- 110. 

9 ~ IM. 



d, £ 8, 

^ -f. 6. (12) 496 8 
7} -f. 7. (13) 66 6 
\\ ^ 8. (14) 596 12 
2J-^9. (15)664 4 
^ 10. (16) 248 17 
^ 11. (17) 928 12 
7 -^ 12. (18) 608 13 

(19) Divide £1407 17 7 by 243. 

(20) Divide £700791 14 4 by 1794. 

(21) Divide £490981 3 7^ by 31715. 

(22) Divide £19743052 5 l}j by 214723. 

THE APPLICATION. 

(23) If a man expends £257 2 5 in 12 months' time, what 
is that per month? Ana. £21 8 6i. 

* (24) The clothing of 35 charity boys cost £57 3 7 ; what 
is the expense of clothing each ? Ana, £1 12 8. 

(25) If I give £37 6 4f for nine pieces of cloth, what did 
I give per piece ? Am, £4 2 11. 

(26) If 20 cwt. of tobacco cost £27 5 4^, at what rate is 
that per cwt. ? Ana, £1 7 3. 

(27) What is the value of 1 hogshead of beer, when 120 are 
sold for £154 17 10 ? Ana, £1 5 9|. 

(28) Bought 72 yards of cloth for £85 6. I desire to 
know at what rate per yard ? Ana, £1 3 8J. 

(29) Gave £275 3 4 for 36 bales of cloth; what is that 
for 2 bales? ^»w. £15 5 8}. 

(30) A prize of £7257 3 6 is to be equally divided amongst 
500 sailors ; what is each man's share ? Ana, £14 10 3J-. 

(31) A dub in London, consisting of 25 gentlemen, joined 
for a lottery ticket of £10 value, which came up a prize of 
£4000. I desire to know what each man contributed, and 
what each man's share came to ? 

Ana, Each contributed 8«. Eacli ahare £160, 

(32) A tradesman cleared £2805 in 7 J years; what was 
the yearly increase of his fortune ? Ana. £374. 

(33) A family paid £266 18 1| in 90 years, as rent of a 
cottage ; how much was this a year ? Ana. £2 19 3|. 

(34) 100 muskets cost me £187 17 1 ; how much was this 
each ? Ana, £1 17 6J. 
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EXAMPLES OF WEIGHTS AND MEASURES. 

(35) Divide 831b. 5 oz. lOdwts. 17 gr. by 8, 10, 12. 

(36) Divide 29 tons, 17 cwt. Oqrs. 181b. by 9, 15, 19. 

(37) Divide 114yaids, 3 qrs. 2 nails, by 10, IG. 

(38) Divide 1017 miles, 6 fur. 38 poles, by 11, 49. 

(39) Divide 2019 acres, 3 roods, 29 poles, by 26. 

(40) Divide 117 years, 7 months, 26 days, 11 hours, 27 min. 



by 37. 



MISCELLANEOUS QUESTIONS. 



(1) There are throe numbers, the first 165, the second 669, 
the third equal to both together ; what is their sum ? 

Ans. 1468. 

(2) If you add £14 to £40, what will bo the amount; and 
if you add this amount to £40, what will be the whole sum ? 

Ans, £64 and £94. 

(3) I have 10089 firkins of butter, and receive an order for 
15040 ; how many must I add ? Ans. 4961. 

(4) What is the difference between six dozen dozen, and 
half a dozen dozen : and what is their sum and product ? 

Ans. Diff. 792, sum 936, product 62208. 

(5) What difference is there between twice eight and fifty 
and twice fifty eight, and what is their product ? 

Ans. Diff. 60, product 7666. 

(G) There are two numbers, the greater of them is 37 

times 45, and their difference 19 times 4; their sum and 

I)roduct are required. Ans. Sum 3254, product 2646686. 

(7) A gentleman left his oldest daughter £1500 more than 
the youngest, and her fortune was 11 thousand, 11 hundi^ed, 
and 11 pounds. What was the eldest sister's fortune, and 
what did the father leave them ? 

Ans. Elder sister's foi'tune, £13611. Father left them £25722. 

(8) The sum of two numbers is 360, the less of them 144 ; 
what is their product and their difference ? 

Ans. Product 31104, diff\ 72. 

(9) There are 2545 buUocks to be divided among 609 
men. I desire to know how many each man had, and the 
value of each man's share, supposing every bullock worth 
£9 14 6? 

Ans. 6 bullocks each man, £48 12 6 each share. 



▲BSISTANT.] MISOELLANEOUS EXAMPLES. 41 

(10) A mass of earth is 11 feet high, 24 feet long, and 14 
feet wide ; how many cubic feet does it contain ? Ans. 3696. 

(11) A gentleman has a garden walled in, containing 9625 
yards ; the breadth was 35 yards : what was the length ? 

Ans, 275 yds, 

(12) What nmnber added to the 43rd part of 4429 will 
raise it to 240 ? ^ Ans. 137. 

(13) Divide 20«. between A., B., and C, in such sort that 
A. may have 2s. less than £., and 0. 2s. more than B. 

Ans, A. 4:8, Sd., B. 6«. Sd., 0. Ss. Bd, 

(14) In an army consisting of 187 squadrons of horse, 
each 157 men, 207 battalions, each 560 men, how many 
effective soldiers, supposing that in seven hospitals there are 
473 sick ? ^ Ans. 144806. 

(15) A tradesman gave his daughter as a marriage portion 
a desk, in which there were 12 drawers, in each drawer 
were six divisions, in each division there were £50, four 
crown pieces, and eight half-crown pieces; hov/ much had 
she to her fortune ? Ans, £3744. 

(16) If there are 1000 men to a regiment, and but 50 
o£&cers, how many privates are there to one officer ? 

Ans, 19. 

(17) What number wiU produce 3013248 if multiplied into 
7847? _ ^ ^ ^n«. 384. 

(18) Admitting that I pay eight guineas and half-a-crown 
for a quarter's rent, and am allowed quarterly lbs. for 
repairs, what does my apartment cost me annually, and how 
much in seven years ? 

Ans, In one year £31 2, in seven £217 14. 

(19) The quotient is 1083, the divisor 28604; what was 
the dividend if the remainder came out 1788 ? 

Ans, 3&979920. 

(20) A house having been maliciously burned, an assess- 
ment was made on the county for the sum of £386 15 6, of 
which four parishes paid each £37 14 2, four hamlets £31 4 2 
each, and the four townships £18 12 6 each : how much 
was the deficiency? Ans. £36 12 2. 

(21) An army consisting of 20,000 men, captured and 
plundered a city of £12,000. What was each man's share, 
the whole being equally divided among them ? Ans. 12s. 

(22) A gentleman at his decease left his widow £4560 ; to 
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a public charity ho bequeathod £572 10 ; to each of his four 
nephews £750 10 ; to each of his four nieces £376 12 6 ; to 
30 poor housekeepers ten guineas each ; and 150 guineas to 
his oxecutor. What sum must he haye been possessed of at 
the time of his death to answer all these legacies ? 

Ans. £10109 10. 

(23) My purse and the money contained in it are worth 
12^. 8c2. ; but the money is worth seven times the purse. 
"What does the purse contain ? Aru, Us. Id. 

(24) Admit 20 to be the remainder of a division sum, 423 
the quotient, the divisor the sum of both, and 19 more; what 
was the number of tho dividend ? Ans. 195446. 

(25) I have two masses of zinc, weighing 12 cwt. 8 qrs. 
13 lb., which cost £114 15 6. The greater weighed 1 cwt. 
2 qrs. 13 lb. more than the less, and was worth £7 15 6 more. 
What were the weights and values of each ? 

Ana. Or eater weighed 7 cwt. 1 qr., and was worth £61 6 6. 
Less weighed 5 cwt. 2 qra, 15 lb., and was worth £53 10. 

(26) Divide 1000 crowns in such a manner between A., B., 
and C, that A. may receive 129 more than £.,and B. 178 less 
than C. ? Am. A. 360, B. 231, C. 409. 

(27) If 103 guineas and 7s. be paid for 7 oxen, how much 
is that each ? Ana. £15 10. 

(28) Tho captain of a ship buys 25 watches, and pays 12 
guineas, a moidore, and a crown, for each ; how much did he 
l)ay in all ? £355. 

(29) A number of persons went out to pick hops, and 
earned altogether £50 ; the men earned ^ of this sum and ha, 
each ; the women \ and 28. 6d[. each ; the boys ^ and la. 
each; the girls ^ and 9eZ. each. After dividing in this 
manner, what did there remain of the £50, and how many 
men, women, boys, and girls wero there ? 

Ans. 66 men, 100 women, 200 hoys, 222 girls. Bern. £2 13 6. 

(30) I want 50 oz. 8dwt. of silver divided into spoons, 
each weighing 2 oz. 16 dwts. ; how many shall I have ? 

^iw, 18. 

(31) A king sent to a goldsmith 11 lb. 6 oz. 6 dwt. 9 gr. o! 
gold, to be divided into chains weighing 1 lb. 5 oz. 15 dwt. 
10 gr. each; medals weighing lib. 9oz. 11 dwt. 13 gr. per 
dozen ; collars weighing 3 oz. 10 dwt. each ; rings weighing 
1 lb. 9 oz. 11 dwt. per dozen. For every chain tiiere wore a 
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collar, a dozen medals, and a dozen rings ; what number of 
eacli will he have ? 

Ans, 2 of each, and a remainder of 8 oz, 9 dwt, 9 gr, 

(32) I have 16 cwt. 1 qr. 151b. of tobacco, and receive an 
order to send a number of parcels, each containing 161b. 

2 oz., how many parcels can I supply ? 

Ana. 113 parcels, and 12 lb, 14: oz, over, 

(33) The star Spica Virginis is at a certain moment distant 
from Venus 7 signs, 14 degrees, 3 minutes, 63 seconds ; ho\V 
many seconds are there in this distance ? Ans. 806633 sec, 

(34) Iron is weighed by avoirdupois weight, silver by troy. 
If I put 100 lb. of silver in one scale, how many pounds of 
iron should I put in the other to counterbalance it ? 

Ans, S2lb,4:Oz, 9 dwt. 

(35) An apothecary mixes 1 lb. avoirdupois of cloves, 4 lb. 
of rose leaves, and 12 lb. of sugar ; how many ounces apothe- 
caries' weight will the mass contain, and how many parts cf 

3 drachms each will it contain ? 

Ans. The wliole 247 oz. 7 dr. and 661 jparts ofS drachms each. 



VULGAE FEACTIONS. 

A FBAcnoN is a part or parts of a unit, and written with two 
figures, with a line between them, as ^, f , f , &c. 

The figure above the line is called the numerator, and the 
imder one the denominator ; the denominator shows how many 
parts the unit is divided into ; and the numerator shows how 
many of those parts are meant by the fraction. 

There are four sorts of vulgar fractions : p-oper, improper, 
compound, and mixed, viz. 

1. A PROPER FRACTION is whcu the numerator is less than 
the denominator, as J, ^, ^, t^, |f^, &c. 

2. An improper fraction is when the numerator is equal 
to, or greater than the denominator, as |-, f, 4-|, ^f ^, &c. 

3. A COMPOUND FRACTION is the fraction of a fraction, and 
known by the word of, as ^ of f of |^ of -j^ of ■^, &c. 

4. A MIXED NUMBER or FRACTION is composod of a whole 
number and fraction, as 8^, 17^, 8ff, &c. 
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THE GBEATEST COMMON MEASURE. 

If one number divides another without a remainder, it is 
said to be a Measure of that other. 

The GREATEST COMMON MEASURE is the lai*gest number that 
will divide two or more numbers without a remainder. 

1. To find the greatest common measure of any two nurnbers. 

EuLE. — Divide the greater number by the less ; divide 
the less by the remainder; continue the process, always 
dividing the preceding divisor by the remainder until there 
is no remainder. The last divisor ^vill be the greatest 
common measure. 

Example. — Find the greatest common measure of 3252 and 
4248. 

3252)4248(1 
3252 

996)3252(3 
2988 
264)996(3 
792 

204)264(1 
204 

60)204(3 
180 

24)60(2 

12)24(2 
24 

996, the fmst remainder, becomes the second divisor ; 264, 
the second remainder, becomes the third divisor, &c. 12, 
the last divisor, is the required greatest common measure. 

The conmion measure of two or more quantities can some- 
times be found by inspection : 

Any quantity the digit of whose lowest denomination is an 
even number, is divisible by 2 at least. 

Any number ending in 6 is divisible by 5 at least. 

Any number ending in a cypher is divisible by 10 at least. 
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If the 8um of all the figures bo divisible by 3 or 9, the 
number is divisible by 3 or 9. 

2. To find the greatest common measure of more tlian two 
numbers, 

BuLE. — Find the greatest common measure of two of them ; 
then of this common measure and a third ; next, of this last 
common measure and a fourth, &c. The last common measure 
found, will be the greatest common measure of all the given 
numbers. 

Example. — ^Find the greatest common measure of 936, 736, 
and 142. 

The greatest common measure of 936 and 736 is 8, and the 
common measure of 8 and 142 is 2 ; therefore 2 is the greatest 
common measure of the given numbers. 

The greatest conmion measure is useful principally in 
reducing fractions to their lowest terms. If no number will 
divide both the numerator and the denominator evenly, they 
are said to be prime to each other, and the fraction is already 
in its lowest terms : thus, no nimiber will divide f^ evenly, 
therefore this fraction is already in its lowest terms. 



REDUCTION OF VULGAR FRACTIONS. 
1.' To reduce a vulgar fraction to its lowest terms. 

Rule. — Find a conmion measure by dividing the lower 
term by the upper, and that divisor by the remainder follow- 
ing, till nothing remain; the last divisor is the common 
measure; then divide both parts of the fraction by the 
conmion measure, and the quotient will give the fraction 
required. 

Example. — ^Reduce -i^rrs *^ ^^ lowest terms* 

7631)26415(3 
22893 

3522)7631(2 
7044 

687)3522(6 
3522 
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Therefore the last divisor, 587, is the greatest number that 
will divide 7631 and 26415 without leaving any remainder. 
\ 7(531 / 
587 J f ^g the fraction in its lotoest terms, 

EXAMPLES. 

(1) Reduce VWio its lowest terms. Ans. ^y. 



|2^ Eoduco I J-J to its lowest terms. Ant, -^. 

3) Reduce |-^f to its lowest terms. Aru. |. 

4) Reduce |J^ to its lowest terms. Ana. f|. 
6) Reduce |-J-5-J- to its lowest terms. Am. |. 
qS Reduce ^-|-f ^ to its lowest terms. Ans. |. 
V) Reduce -^VW *^ i*^ lowest terms. An8. J-. 
[8) Reduce ^i%^ to its lowest terms. Ans. -J. 

2. To reduce an improper fraction to its equivalent terms. 
Rule. — Divide the upper term by the lower. 

EXAMPLES. 

(1) Reduce ^}^ to its proper terms. Ans. 182. 

129-^7 = 18?. 

(2) Reduce ^ to its proper terms. Ans. 13 J. 
{3) Reduce ^^ to its proper terms. Ans. 27-J. 
(4) Reduce ^H-J^ to its proper terms. Ans. 56^ J. 
h) Reduce -^^ to its proper terms. Ans. 183f. 
(6) Reduce 41- ^ ^^ proper terms. Ans. 71-} J. 

3. To reduce a mixed niunher to an improper fraction. 

Rule. — ^Multiply the whole number by the denominator of 
the fraction, and to the product add the numerator for a new 
numerator, which place over the denominator. 

Obs. — To express whole numbers in the form of fractions, 
write 1 for the denominator ; thus, 8 is equivalent to f . 

EXAMPLES. 

(1) Reduce 18J to an improper fraction. Ans. J S^ 

18x7 + 3 = 129 now numerator = ^K 

(2) Reduce 56^ to an improper fraction. Ans. -^|^ 

(3) Reduce 183u\- to an improper fraction. Ans. ^} & 
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^4) Eeduce 13|^to an improper fraction. Ana. ^-^, 

h>) Eeduce 27f to an improper fraction. Ans. ^^. 

(6) Reduce 514^ to an improper fraction. Am.^ H ^, 



4. To reduce fractions of one denomination to another of the 
same value, having the numeral^' given of the required 
fraction, 

EuLE. — ^As the numerator of the given fraction : is to its 
denominator : : so is the numerator of its intended fraction : 
to its denominator. 

EXAMPLES. 

(1) Reduce f to a fraction of the same value, whose nume- 
rator shall be 12. As2 : 3 : : 12 : 18. Ans. ||. 

(2) Reduce 4 to a fraction of the same value, whose nume- 
rator shall be 25. Ans. ^^. 

(3) Reduce f to a fraction of the same value, whose nume- 
rator shall be 479. . 47 

Ans — 

66f 

To reduce fractions of one denomination to another of the 
same value, having the denominator given of the fractions 



Rule. — As the denominator of the given fraction : is to its 
numerator : : so is the denominator of the intended fraction : 
to its numerator. 

examples. 

(4) Reduce f to a fraction of the same value, whose deno- 
minator shall be 18. ^« 3 : 2 : : 18 : 12. Ans. ^. 

(5) Reduce f to a fraction of the same value, whose deno- 
minator shall be 35. Ans. f|^. 

.(6) Reduce f to a fraction of the same value, whose deno- 
minator shall be 19. j 16f 

'W 
5. To reduce a mixed fraction to a single one. 

Rule. — ^When the numerator is the integral part, mul- 
tiply it by the denominator of the fractional part, adding in 
the numerator of the fractional, for a new numerator ; then 
mtiltiply the denominator of the fraction by the denominator 
of the fractional part for ^ new denominator. 
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EXAMPLES. 

(1) Eeduco — ^ to a simple fraction. A^is. \^ = ^, 

36 X 3+2 = 110 numeraior. 
48 X 3 s= 144 denominator. 

(2) Reduce ?-I to a simple fraction. Ans. Jf f = ^^^, 

When the denominator is the integral part, multiply it bj 
the denominator of the fractional part, adding in the numera- 
tor of the fractional part, for a new denominator ; then mul- 
tiply the numei-ator of the fraction by the denominator of the 
fractional part for a new numerator. 

EXAMPLES. 

(3) Reduce to a simple fraction. Am, |^f = 5. 

19 

(4) Reduce — to a simple fraction. Am. ^J.j = ?. 

44.J 

To reduce a comjpowid fraction to a single one. 
Rule. — Multiply all the numerators for a new numerator, 
and all the denominators for a new denominator. 

Reduce the new fraction to its lowest term, by Rule 1. 

EXAMPLES. 

(5) Reduce f of ^ of f to a single fraction. 

-^w*« Sv5v8 = l*>0 ^^^^^^^ ^ ^^^ loicesi terms = -J. 
(C) Reduce § of ^ of ^ to a single fraction. 

ion OQ 

(7) Reduce U of l^-of ±1. to a single fraction. 

IHI 38| Ans.m- 

(8) Reduce % of ^^ of 11^ to a single fraction. Am. ^q. 

(9) Reduce t^^ of 37^ of 5 to a single fraction. Am. ^^. 

(10) Reduce tj of *l^^ of ^ to a single fraction. Ans. Y* 
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6. To reduce a f ration of one denomination to the fraction of 

another, but greater, retaining the same value, 

EuLE. — ^Reduce the given fraction to a compound one, by 
comparing it with all the denominations between it and that 
denomination which you would reduce it to ; then reduce that 
compound fraction to a single one. 

EXAMPLES. 

(1) Eeduco f of a penny to the fraction of a potmd. 

/.XT., , . , . ^'^.iofiVof3Ar=r^. 

(2) Keduce J of a penny to the fraction of a crown. 

Ans. -y^y. 

(3) Eeduce | of a dwt. to the fraction of a pound troy. 

•^nSm ]^ <2 "~ s a Q* 

(4) Eeduce ^ of a pound avoirdupois to the fraction of a 
cwt. ^n8.j^ = ^j^. 

To reduce a fraction of one denomination to the fraction of another, 
but less, retaining the same value. 

EuLE. — ^Multiply the numerator by the parts contained in 
the several denominations between it, and that you would 
reduce it to, for a new numerator, and place it over the given 
denominator. 

Eeduce the new fraction to its lowest terms. 

EXAMPLES. 

(5) Eeduce y^tu ^^ ^ poimd to the fraction of a penny. 

Ans. Id. 7 X 20 X 12 = 1680 |^ reduced to its lowest 

term—^, 

(6) Eeduco ^^tt ^^ * pound to the fraction of a penny. 

Ans. ^. 

(7) Eeduce ^^ of a pound troy to the fraction of a peiiny- 
weight. Ans. f dwt. 

(8) Eeduco yf^ of a cwt. to the fraction of a pound. 

Ans. 4. 

7. To find the proper gua^^ity of a fraction in the hnoum parts 

of an integer, 

EuLB. — ^Multiply the numerator by the common parts of the 
integer, and divide by the denominator. 
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EXAMPLES. 

(1) Beduce f of a pound sterling to its proper quantity. 

3x20 = 60-T-4 = 16s. ^ Ans.Us. 

(2) Beduce f of a shilling to its proper quantity. 

Ana. 4:d, B\ grs. 

(3) Beduce 4^ of a pound avoirdupois to its proper quantity. 

Ans. 9 02. 2^ dr. 

(4) Beduce ^ of a cwt. to its proper quantity. 

An8, 3 grs. SJh.l oz. 12$ dr. 

(5) Beduce f of a pound troy to its proper quantity. 

Ans. 1 oz.4t dwU 

(6) Beduce ^ of an ell English to its proper quantity. 

Ans, 2 qrs. 3 j naUs. 

(7) Beduce |f^ of a pound to its proper quantity. 

Aim. 19«. 10J<I. 

(8) Express ffj^ of a mile in furlongs, &g. 

Ana. 6Jur. 106 y<&. 

(9) Express ^ of an acre in acres, roods, &c. 

Ans, 1 act. 2 ra. Z\j^. 

(10) Beduce \\\%\ owt. to its proper value. 

iln#.l2r.223^». 

8. To reduce any given quantity to the fraction of any greater 
denomination, retaining the eame value. 

BuLE. — ^Beduce the given quantity to the lowest term men- 
tioned for a numerator, under which set the integral part (re- 
duced to the same term) for a denominator, and it wH give 
the fraction required. 

EXAMPLES. 

(1) Beduce IBs. to the fraction of a pound sterling. 

An8.m^l 
Beduce iid. ^ to the fraction of a shilling. Ans. |. 
Beduce 9 oz. 2f dr. to the fraction of a lb. avoirdupois. 

(4) Beduce 8 qrs. 3 lb. 1 oz. 12| dr. to the fraction of an 
cwt. Ans.i. 

(5) Beduce 7 oz. 4 dwts. to the fraction of a lb. troy. 

Ans.i. 
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(6) Eeduce 2 qrs. 3^ nails to the fraction of an English ell. 

Ans. 4. 
^7^ What fraction of a pound are 14«. Q^d. -^^, Am. -r\. 
?8) What fraction of a crown are 4d. 11 y qrs. Ans, -^■^, 

(9) Eeduce 3 roods, 32 perches, to the fraction of an acre. 

Ans. ^. 

(10) Express f of 2d, in parts of a shilling. Ans, ^s. 

9. To find (he least common multiple of several numbers, 

1. If the numbers given be inconmiensurable, that is, if no 
number can be found which is an aliquot part of both the 
given numbers, the product of the numbers will be the mul- 
tiple required; thus, 2 and 5 being incommensurable, the 
multiple is 2 x 6 = 10. 

If a number can be foimd which is an aliquot part of both 
let either of them be divided by it ; and this quotient multi- 
plied into the remaining number will give the multiple sought. 
Thus, if the numbers 4 and 6 be given, being commensurable 
by 2, either number being divided by it, and the quotient being 
multiplied by the other, the product 12 will be the multiple 
required. If the multiple of three or more numbers are re- 
quired, proceed to find the least common multiple of any two 
of these numbers, with this multiple and either of the remain- 
ing nimibers, proceed as before, &c. : for instance, let the num- 
bers given be 2, 3, 4, and 6, then will the multiple of 2 and 
3 be 6, the multiple of 6 and 4 be 12, and the multiple of 12 
and 6 be 12, consequently, 12 is the least conmion multiple of 
all the numbers, 2, 3, 4, and 6, as required. 

Example 1. — ^Find the least common measure of 5, 3, 8, 
and 7. 

6x3x8x7 = 840 L. CM. 

Here the numbers are pime to each other, and the least 
common measure is the continued product of the numbers. 

Example 2. — ^Find the least common measure of 2, 3, 6, 5, 
8, and 9. 

8) (2) , (3) , 6 , 5 , 8 , 9 

2) " 2 , 5 , 8 , 3 

1,5,4,3 

8x2x6x4x3 = 360 L. CM. 

Here we first suppress any number or numbers contained 

i>2 
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oyonly in another number of a higher denomination, thns we 
suppress (2) and (3) because 2 is contained evenly in 6, and 3 
in 6 or 9. 

Example 3. — ^Find the least common measure of 2, 4, 8, 
16, find 32. 

(2) (4) (8) (16) = 32 L. CM. 

Here we see that each number is contained evenly in that 
immediately following it, (and also in 32), therefore 32 is the 
L. C. M. required. 

EXAMPLES. 

(1) Find the least common measure of 6, 12, 9, 18, 24, 
and 30. Ana. 360. 

(2) Find the least common measure of 60, 28, 240, 225, 
490, and 720. An8. 176400. 

10. To reduce fractions to a common denominator. 

Find the least common measure of the denominators; this 
least common measure is the common denominator ; into this 
common denominator divide each of the original denominators, 
and multiply the quotients respectively by the numerators of 
the fractions. 

Example. — Reduce f , f , |^, to a common denominator. 

^IJ^LlAjl^, .-. 2x3x4 = 24 L. CM. 

f =20^24 
i=2lj 
.*. the fractions are respectively, ^, |^ J, f^. 

The fractions may also be reduced to a common denominator 
by multiplying each numerator into all the denominators, 
except its own, for a new numerator, and all the denominators 
for a common denominator ; but this process is not so good 
as the preceding one, which always reduces the fractions 
to their lowest terms. 

examples. 

(1) The least common multiple of the numbers 2, 4, 5, and 
7, IS required. Am. 140. 

(2) The least common multiple of the numbers 3, 7, 21, 4, 
and 8, is required. 
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10. To reduce fractions to a common denominator, 

BuLE. — ^Multiply €ac]i numerator into all tho denominators, 
except its own, for a new numerator; and all the denomi- 
nators for a common denominator. Or, 

2. Multiply the common denominator by the several given 
numerators separately, and divide their product by the 
several denominators, the quotient will be the new numerators. 

XXAMPLES. 

(1) Beduce f and ^ to a common denominator. 

Ans. ^J, and ^. 

(2) Eeduco J, f , and f to a common denominator. 

(3) Eeduce |^, ^, -j^, and |^, to a common denominator. 

-^^* 3360> TJ^nJj 3360> 'S^&U* 

(4) Beduce ^, f , |, f , to a commoti denominator. 

(6) Beduce |^, f, ^, and |, to a common denominator. 

(6) Beduce f , ^j f j ^'^^ ^ to a common denominator. 

Ana jao 1200 «4o igoe 
-«.7«>» UTBTTj 2160) TT^TTj 3160* 



ADDITION OP VULGAB FBAOTIONS. 

Bulk. — Beduce the given fraction to a common denominator, 
then add all the numerators together, under which place the 
common denominator. 

EXAMPLKS. *^' 

Add I and I together. A:i3, ii+^ = It = 1^ 
Add f , f^, and 4 together. Ana. 1^' " 

Add ^, 4J, and f together. Ans. 4 

Add 7f and | together. -4n«. 8^ 

Add f and f of f together. Ana. J^. 

Add 6|, 6|, and 4^ together. Ana. 17^. 

Add J, 1|, and 3| of 7. iliw. 8^^ 

How much do ^ of 6|^, and f of 7^ amount to ? 
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(9) Wliat is the sum of ^ of 9|, and § of 4|? Ans. 4|f. 
QO^ Add I of a pound to f of a shilling. Ana. Ss. 4:d. 

(11) What is the amount of i of a penny, f of a shilling, and 
§ of a pound ? Ans. 14«. 

(12) What is the sum of f Z6. J- oz, and f oz. troy ? 

Ans. 7 oz. 19 dwts. 20 ^«. 

(13) What is the sum of ^ of a ton and f of a ctr< ? 

Ans. 12 ow^. 1 qr. 1^ lb. 

(14) Add f of 17Z. 7*. 6d., f of If?, and f of a crown. 

Ans. £13..0..2i. 

(16) What is the sum of |^ of 3 a. 1 r. 20 jp., f of an acre, 

and f of 3 roods, 16 perches ? Ans, 3 a. 2 r. Sdip. 



SUBTEACTION OF VULGAB FEAOTIONS. 

EuLE 1. — ^Beduce the given fractions to a common denomi- 
nator, then subtract the less numerator from the greater, and 
place the remainder over the common denominator. 

Example 1. — ^From f take %. 

Here, i^zl^X^rw. 
20 20 

2. When integers and fractions occur, and when the lower 
fraction is greater than the upper, subtract the numerator of 
the lower fraction from the denominator, and to that difference 
add the upper numerator, carrying one to the unit's place of 
the lower whole number. 

Example 2.— From 10^^ take 2|. 

Here, 5-6 = 1, l+2 = 3 = f = i. 

.•.—by carrying 1 to the lower integer 2, we obtain Ans, 

EXAMPLES. 

(1) What is the difference between J and 4 ? -^w«» A- 

(2) What is the difference between ^ and f ? Ans, ^. 

(3) What is the difference between 5f and -^ of |? 

Ans. 5^ 
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^4^ What is the difference between |f and f of J? Ans. ||. 

(5) What is the difference between |-| and |^ of f ? 

Ann 3 5 9 

(6) What is the difference between 64i and | of | ? 

Ana. 63f . 

(7) What is the difference between 15| and 12^ ? 

Ana. 2^. 

(8) What is the diffarence between If and f|? Ana. |^. 

(9) What is the difference between |^ of 9and^? Ana. ■^. 

3. When the fractions are of several denominations, reduce 
them to their proper quantities, and subtract as before. 

(10) What is the difference between | of a pound and | of 
a flhilhTig ? Ana. la. 1^. 

(11) What is the difference between If of a shilling and f 
of74<2? Ana. la. M. 

From I of 1^^. take -^ of 1|^Z. Ana. 2d. 3i 

From ^ of a ton take f of a cwt. 

Ana. 10 cwt. 2 qra. lOJ Jba. 

(14) What is the difference between^ of 3J 02. and f of 5 lb. 

troy? Ana. 3 a. 2 oz. 1 dwt. 2f gra. 

(16) What is the difference between 7^ furlongs and 1^ 

of a nule ? Ana. 4 fur. 9 yda. 

MULTIPLIOATION OF VULGAR FBAOTIONS. 

Bulb 1. — ^Multiply the numerators for a new numerator, and 
the denominators for a new denominator. 
ExAHPLB 1. — ^Multiply together f xf and |. 

3x6x7 105 . new numerator. 

4x9x8 "" 288. new denominator. 

••. The required fraction is \^. 

2. If possible, before multiplying, cancel any numerator 
that is contained evenly in any of the denominators, and then 
multiply as preceding rule. 

Example 1.— -Multiply i^j^oi ff . 
2 2 

\ ^U^23'~23'^"*' 
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ExAMPLK 2.— Multiply J of | by | of 4 J. 

1 ^ ^ 17 17 , , , 

Example 3.— Multiply |, 16, |, and i of 8|. 
2 
1 W 5 1 13 05 „„ , 
^Xf X-gX-^Xj = 2-^ = 2H^«.. 

EXAMPLES. 

(1) Multiply I by f. iln«. 3 X 3 = 9 num. 4 X 5 = 20 <ien. 3^. 

(2) Multiply I by f , ^n«. ^. 

(3) Multiply 48 J by I34. Ans. 672^. 

(4) Multiply 436^ by 18f. . ^rw. 7935|^. 

(5) Multiply i^t by I of |^. iln^. 3^ = fj- 

(6) Multiply i of f and f ^n«. ^^V 

(7) Multiply 5| aud |. ^n«. 4|^. 

(8) What is the product of 24 and f ? Ans. 16. 

(9) What is the product of ^ and f of 9 ? Ans. 5||. 

(10) What is the product of 31. 15s. 9^ ^c?. and t^^ of 5 ? 

^n5.£15..9..11f^. 

(11) Multiply Sii miles by ^ of 4^. Ans. 8 m. 2 /. 188 y«fo. 

(12) Multiply 14 feet 7 inches by 8 feet 9 inches. 

Ans. 127^8q. feet. 



DIVISION OF VULGAR FEACTIONS. 

BuLE. — Invert the division, and then, (proceeding as in Mul- 
tiplication), multiply the numerators for a new numerator, and 
the denoriiinators for a new denominator. 

Example 1. — ^Divide |^ by i. 

7.1^7 % 7 ,„ . 

4 
Example 2. — ^Divide f by %. 

3.2 3^5 15 ,, . 
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Example 3.— Divide i of 2J by f of 9. 

q q 



2 

EXAUPLES. 



a?l 



(1) Divide A ^y f 
6 X 9 = 45 num. 3x20 = 60 c«en. |^ = |. 

(2) Divide U by |. ^w«. |f . 

(3) Divide 672/^ by 13|. Ans. 48f . 

(4) Divide 7935f^ by 18f Am. 430f . 
(5} Divide 16 by 24. Ans. f . 

(6) Divide -^ by 4 J. ilrw. |. 

(7) What is the quotient of |^, divided by ^ of i2i? 

(8) Divide 9^ by i of 7. ^tw. 2^. 

(9) Divide f by | of | of %. Ans. ^. 
Divide § of 16 by ^ of f . il««. 19|^. 
What is the quotient of ^i^H. divided by ^-^ of If? 

^w».£3..17..10if. 

(12) What is the quotient of la. 4i -^d. divided by the pro- 
duct of I and f ? Ans. 6d. 3f^. qrs. 

(13) What is the quotient of 3 qrs. 24|J lb. divided by j^i,^? 

Ans. 1 cwt. 1 gr. 16f lb. 

(14) 21Z. 17». 9d. is the product of 71. lis. Qd. by a certain 
miction, what is that fraction ? Ans. 2f . 

MISCELLANEOUS EXAMPLES. 

(1) Find the value of ?i±it Ans. 

3J-2J 

(2) Find the product of the sum and difference of f and ^. 

Ans.j^^. 

(3) Find the value of | of a guinea + f of 5^. 4- 1 of 7s. 
6d-f of 2c?. Ans. £U2s. 
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DECIMAL FRAOTIONa 

A decimal is a fraction whose denominator is 10 or any 
power of 10, thus, ^V, rh, to^ottj Tir8w> ^^ decimals, and are 
respectively -3, -03, -003, -0003. 

The denominator of decimal is never expressed, because it 
consists of nnity with as many ciphers annexed as there are 
places after the decimal point thus '6, -05, -005, -0005, *00005, 
are respectively, ^, t^, y^, -j^f^, jinnnnr- 

The difference between integers and decimals is shewn by 
the following table. 

Whole numbers. Decimal parts. 
7654321284567 

Mqi 





From the above it appears, that as whole numbers increase 
in a ten-fold proportion to the left hand, decimal parts decrease 
in a ten-fold proportion to the right hand : so that ciphers 
placed before decimal parts decrease their value, by removing 
them farther from the comma, or unit's place ; tiius '5 is 5 
parts of ten, or ^^ ; '06 is 5 parts of 100, or yj^ ; '005 is 5 
parts of 1000, or y^^^^ ; -0006, is 5 parts of 10000, or ruhnf- 
But ciphers, after decimal parts, do not alter their value. For, 
•6, '60, '600, &c. are each but -^ of the unit. 

A FINITE DECIMAL is that which ends at a certain number of 
places ; but an infinite is that which does not terminate. 

A BEOUBBiNa decimal is that wherein one or more figures 
are continually repeated, as 27-5222. 

And 52-275275275 is called a cobipound beourbino de- 
cimal. 
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ADDITIOlSr OF DECIMALS. 

BuiiE. — Place the decimal points tinder one pother, and add 
as in whole numbers. 

Example.— Add 1-02, 3-113, and 4-96. 

1-02 

3113 

4-96 

9-093 Ans. 



The decimal points are placed under one another, because 
tenths are thus placed under tenths, hundredths under hun- 
dredths, &c., the process being equivalent to the reduction of 
the fractions to a common denominator. 

EXAMPLES. 

(1) Add 72-6+32-071 + 2-1674+371-4+2-75. 

Ans. 480-8784. 

(2) Add 30-074- 2-0071+59-432+7-1. ^na. 93-6091. 

(3) Add 3-5+47-25+927-01+2-0073+1-5. ^rw.981-2673. 

(4) Add 52-75+47-21+724+31-452+-3075. 

Ana. 855-7195. 

(5) Add 3275+27-514+1-005+725+7-32. ^rw. 4035-839. 

(6) Add 27-5+52+3-2675 +-5741+2720.^n«. 2803-3416. 



SUBTEAOTION OF DECIMALS. 

BuLE. — Place the decimal points under each other and sub- 
tract as in whole numbers. 
Example 1.— From 9-32 take 8-21. 

9-32 
8-21 

1-11 Ana. 



Example 2.— From 8-3 take 6-27. 

8-8 
5-27 

3-03 Ana. 



\ 


MiniTIPLIOATION OF DECIMALS. 




[ittor's 


Example 3 


.—From 9-112 take 7-5. 
9-112 
9-6 

1-612 Ans. 

EXAMPLES. 






(1) From 


-2754 take -2371 


Ans. 


•0383 


(2) From 


2-37 take 1-76 


Ans. 


•61 


(3) From 


271 take 215-7 


Ans. 


55-3 


hS From 


270-2 teke 75-4075 


Ans. 


194-7925 


(5) From 


571 take 54-72 


Ans. 


516-23 


(6) From 


625 take 76-91 


Ans. 


548-09 


(7) From 23-416 take -3742 


Ans. 


23-0408 


(8) From 


-107 take -0007 


Ans. 


•1063 



MULTIPLICATION OP DECIMALS. 

Rule. — Multiply as in whole numbers, and in the product^ 
stop off from right to left as many decimal places as Uiere are 
decimals in the factors. 

ExAJiPLB 1.-— Multiply 2-\ by 3-5. 
2-1 
3-5 
105 
63 



7-35 Ans. 



Hero we stop off, from right to left, in the product as many 
decimal places (2) as there are decimals (2) in the factors. 
Example 2.-— Multiply -Q by -81. 

• 81 

- 9 

j72d Ans. 
Example 3.— Multiply -31 by -2. 

• 31 

- 2 
•062 Ans. 



Here there are not as many decimal places (2) in the product 
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as there are decimals in the factors, consequently, we fill up 
the deficiency by adding a cipher. 



EXAMPLES. 

(1) Multiply 2071 by 2*27 Ans. 4-70117 

(2) Multiply 27-15 by 24-3 Ans. 669-745 
(3)- Multiply -2365 by -2435 Ans. -05758775 

Multiply 72347 by 23-15 Ans. 1674833-05 

Multiply 17105 by -3257 Ans. 5571-0985 

Multiply 17105 by -0237 Ans. 559-3335 

Multiply 27-35 by 7-70071 Ans. 210-59800085 

Multiply 57-21 by -0075 Ans. -429075 

Multiply -007 by -007 Ans. -000049 

Multiply 20-15 by -2705 Ans. 5-450575 

Multiply -907 by -0025 Ans. -0022675 

(12) Multiply -3409803 by -0016218 iljw. -00055300185054 

When any number of decimals is to be multiplied by 10, 
100, 1000, &c., it is only removing the separating point in the 
multiplicand so many places towards the right hand as there 
are ciphers in the multiplier ; thus, -578 X 10 = 5-78. '578 X 
100 = 67-8. -678x1000 = 578. 578x10000 = 6780. 



(4) 
(5) 
(6) 
(7) 

\i 



CONTBACTED MULTIPLICATION OF DECIMALS. 

EuLE. — Put the unit's place of the multiplier under that 
place of the multiplicand lliat is intended to be kept in the 
piroduct, then invert the order of all the other figures, i. e., 
write them aU the contrary way ; then in multiplying, begin 
at the figure in the multiplicand, which stands over the figure 
you are then multiplying with, and set down the first figure of 
each particular product directly one under another, and have 
a due regard to the increase arising from the figures on the 
right hand of that figure you begin to multiply at in the mul- 
tiplicand. 

Note. — That in multiplying the figure left out every time 
next the right hand in the multiplicand, if the product be 5, or 
upwards, to 15, cany 1 ; if 15, or upwards, to 25, carry 2 ; 
and if 25 or upwards, to 35, carry 3, &c. 
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EXAMPLES. 

(13) Multiply 384-672158 by 36-8345, and let there be only 
four places of decimals in the product Ana. 14169*2065. 

Contracted Method. Common Method, 

384-672158 384-672158 

5438-63 36-8345 



115401647 


1928 


360790 


28080329 


15386 


88682 


3077377 


115401 


6474 


115402 


8077377 


264 


15387 


23080329 


48 


1928 


116401647 


4 


14169-2065 


14169-2065 


088510 



Ana. -1166. 

(14) Multiply 3-141592 by 52-7438, and leave only 4 places 
of decimals. Ana. 165-6995. 

(15) Multiply 238-645 by 8217*5, and leave only integers 
in the product. Ans. 1961064. 

(16) Multiply 375-13758 by 16-7324, and let there be only 
1 place of decimals. Ans, 6276*9. 

(16) Multiply 375-13758 by 16-7324, and leave only 3 
places of decimals. Ans. 6276*951. 

(17) Multiply 395-3756 by -75642, and let there be only 4 
places of decimals. Ana. 299-0701. 



DIVISION OF DECIMALS. 

BuLES. — ^First see if the number of decimal places are equal 
in the dividend and in the divisor ; if they are not, fill up the 
deficiency by adding ciphers ; the addition of these ciphers 
does not involve a decimal point in the quotient. 

But if the divisor is not contained in the dividend after the 
decimal places have been equalized, another cipher or ciphers 
must be annexed to the dividend, and this additional cipher or 
ciphers require, a decimal point in the quotient. 
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Example 1. — Divide -9 by 'B, 

-S)' 9(3 Am. 

Here the nmnber of dedmal places in the divisor and in the 
dividend is equal and the quotient is a whole number, as may 
be proved by vulgar fractions, thus, 

3 
9 3 _ Si \<\ 

Example 2.— Divide 8-2 by 4-1. 

82 41 SS It) 

Proof by Vuloab Fbaotions. — z = 5^y:xl-. q Ans 

10-10 Xq ^ 4;X ^ "^"^ 
ExAifPLB 4.— Divide -18 by -6. 

• «o) ' IS d^^' 

Here the quotient is a decimal, because we first add a cipher 
to the divisor to equalize its decimal places with those of the 
dividend, but as we have to borrow an additional cipher, we 
must prefix the decimal point. 

Example 5.— Divide 9612 by -12. 

'12jf^'^^(s0100 Ans. 

"12 
12 

00 

Here the quotient is a whole number, and because two ciphers 
are added to the dividend in order to equalize the decimal 
places, these two ciphers must be attached to the quotient 
also. 

examples. 

(1) Divide 10-836 by 5-16. Ans. 2-1. 

(2) Divide 217-75 by 65. Ans. 3-35. 

(3) Divide -709 by 2-574. Ans. 275-44. 

(4) Divide 125 by -1045. Ans. 1196-17. 

(5) Divide 48 by 144. Ans. -31. 

(6) Divide 5-714 by 8275. Ans. -00069. 
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Divide 715 by 30-75. Ans. 2325-2+. 

Divide 7382-54 by 6-4252. Ans. 1148-99. 

Divide -0851648 by 423. Am. -0002013. 

Divide 267-15975 by 13-25. Ans. 20-163. 

Divide 72-1564 by 1347. Ans. 535-68. 

Divide 85643-825 by 0-321. Ans. 13549-9-f-. 

Divide 1 by 31416. Ans. -3183+. 

Divide -025075 by 1-003. Ans. -025. 

Divide 4.63638 by 81-34. Ans. -057. 

Divide -065341 by -000475. Ans. 137-56. 

'When numbers are to be divided by 10, 100, 1000, 10000, 
&c., the operation is performed by placing the separating point 
in ihe dividend so many places towards tibe left hand, as there 
are ciphers in the divisor. 

Thus, 5784—10 = 578-4 6784 -f- 1000 = 5-784. 
5784 ~ 100 = 57-84 5784 -f- 10000 = -5784. 

(17) 3719 -T- 10 (19) 130-7 -^ 1000. 

(18) 3-74 -T- 100 (20) 34-012 -r 10000. 



CONTRACTED DIVISION OF DECIMALS. 

EuLE. — ^By the first rule find what is the valu^ of the first 
figure in the quotient ; then by knowing the first figure's de- 
nomination, the decimal places may be reduced to any number 
by taking as many of the left-hand figures of the dividend as 
wiU answer them; and in dividing omit one figure of the 
divisor at each following operation. 

Note. That in multiplying every figure left out in the 
divisor, you must carry 1, if it be five or upwards, to 15 : if 
15 or upwards, to 25, carry 2 : if 25 or upwards, to 85, cajry 
3, (fee. 

examples. 

(21) Divide 721-17562 by 2-257432, and let there be only 
tluree places of decimals in the quotient. 
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Contracted. 
2'267432)721-17562(319-467 
6772296 


Common war. 
2-257432)721-17562(319-467 
6772296 


439460 . 
225743 . 


439460 
225743 


2 
2 


213717 . 
203169 . . 


213717 
203168 


00 
88 


10548 . . . 
9030 . . . 


10548 
9029 


120 

728 


1518 . . . 
1354 . . . 


1518 
1354 


3920 
4592- 


164 
158 


163 
158 


93280 
02024 


6 


5 


91256 



(22) Divide 70-23 by 7-9863, to 3d decimal. 

(23) Divide 721-17562 by 2-257432, to 3d decimal. 

(24) Divide 26-1367 by 217-35, to the 4th decimal. 



CIEOULATING DECIMALS. 

DEFINITIONS. 

(1) When the denominator of a vulgar fraction is no aliquot 
part of its numerator, the latter being increased with any 
necessary number of ciphers, the decimal fraction equivalent 
thereto is called a repetend, or circulating decimal, from the 
continual repetition of a certain figure or series of figures, cir- 
culating alternately. 

(2) A single repetend is a decimal having one figure con- 
stancy repeating, as ^ = 3333, &c. f = 6666, &c. expressed thus 
^\ 6' 9 ^y which conmvance the series is pointed out, and any 
repetition of the circulating figure rendered unnecessary. . 
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(3) A oompotmd repetend consists of two or more figures 
circulating alternately, the first and last of which are dis- 
tinguished as in single repetends thus, 636363 ="63' -2149621 
496 = ^21496'. . ^ 

(4) In a compound recumng decimal, either of the repeating 
figures may be made the first in the repetend, proyided die new 
series be so far continued that it shall contain as many figures 
as the original repetend ; thus, 1''42857' may be expressed in 
either of tibe following ways : 

1^428571' = 14^285714' = 142^857142' 
= 1428^571428' = 14285^714285', &o. 

So, likewise, the series may be repeated any number of times 
before the repetend be supposed to begin, the figures between 
the first of the repetend and the decimal point being considered 
and treated as terminate numbers : the truth of this proposition 
may be proved by converting the above decimals into their 
least equivalent vulgar fractions, by Rule 2, when they will 
respectively be found equal to each other = ^, hence is derived 
the method of making several repetends beginning at the same 
distance from the decimal point, when they are then said to be 
similar. 

EXAMPLE. 

1-213', 4-"012', and 24-^92' are dissimilar, because the 
repetends begin at different distances from the decimal point, 
but expressed thus; 1-213', 4-01 201', and 24-92"92', they 
become similar. 

Note. — Terminate decimals may be considered and managed 
as repetends by the addition of ciphers. 

(5) Any circulating decimal may be transformed into another 
containing some multiple of the number of places in the origi- 
nal repetend. 

Example. 

^314' = ^314314' = "314314314', &c. 

If any number of compound repetends be continued till they 
are equal to the least common multiple of their several places, 
they will all necessarily end at the same place, and are then 
called conterminous. The examples following. Def. 4, thus 
carried out, stand as foUow: l-21-333333'-4-401"201201', and 
24*92^929292', for the number of places in the several repetends 
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oeing 1, 3, and 2, the least common multiple will be 6 by the 
3d of the following rules. 

^6) Similar and conterminous repetends are such as begin and 
cna at the same place. < 



ADDITION. 

CASE, I. 

When the decimals contain single repetends. 

EuLE. — ^Make them all similar and conterminous, then add as 
in common numbers, only to the last, or right hand figure, or 
add as many units as there are nines in the sum of tiie row 
standing over it, and this figure, if not a cipher, will be a 
repetend. 

EXAMPLES. 

29-166' 

6-347' 

2-050' 
•333' 

1-700' 
39-597' 



Add 4-727083'; 2-583'; -002083'; 9-02916'; 1-03126; and 
17-035766' together. Ans. 37-408673'. 

CASE II. 

When the decimals contain compound refpetmds, 

EuLE. — ^Make th^m similar and conterminous, and add, as in 
common numbers, with this difference, to the sum of the right 
hand repetend, or first row of figures, add as many units as 
must be carried by the common rule of addition to the next 
row of figures beyond the left hand repetends or place where 
all the repetends begin together. The figures under the left 
and right hand row of repetends will be the first and last of 
the repetend of the sum. 
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EXAMPLES. 

Add -6'; -027'; -^73'; -5125; and -^27647' together. 
. -6' ^* -6666' r^ § .666^666666' 

^ -027' ^S -0277' i I .027^777777' 

•g -73' I •737^37' ^'p .737W3737' 

•| 5-125 ^ 51250' 'll 5.125^000000' 

;^ -^127647' I •127^647127'c|| .127^47127 ' 

Ans. 7 -684-465309' 

(2) Add 162-^162'; 134-09'; 2-^93': 97-26'; 8-'769230' 
9-083'l-6 ; and, -^814' together. Ans. 501-62"651077' 



SUBTBACTION. 



Bdle. — ^Make the decimals, whether they contain single or 
compound repetends, similar and conterminous, as in Addition ; 
then subtract as in whole numbers, with this difference, when 
the repetend of the number to bo subtracted is greater than the 
ropetend of the subtrahend, the right hand figure of the re- 
mainder must bo ono less than it would be in common 
numbers. 

EXAMPLES. 

(1) From 39-2^78' take 17,^68'. 

39-2^178178' 
17-6^868686' 
21-5^309491 ^ 

(2) From 1-2 take 1-01728' 

1-20000' 
1-01723* 

'18276' 
(3) From 1-00"413' take 2^664'. ilw.9-7766948'. 
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MULTIPLICATION. 

GAS8 I. 

When the muUipltcand contaim a single repetend, the multiplier 
being terminate numbers, 
EuLE. — ^Proceed as in whole numberg, only observing to in- 
crease the product of the right hand figure of the multiplicand 
with each of the several figures in the multiplier, in every line 
by as many units as there are nines contained therein ; make 
the several products conterminous, and add them togellier by 
Case I. the right hand figure of the sum will be a circular or a 
cipher 

EXAMPLES. 

(1) 21-6813' (2) 16-146 

6^ 40-82 

130-0880- 32293' 

12917^33' 

6458-6666' 

659-10693' 



CASE n. 
When the multiplicand contains a compound repetend, and the 
multiplier consists of terminate nurr3)ers. 
BuLE. — ^Increase the products of the right hand circulate 
arising from the multiplication of the several figures of the 
multiplier, with as many units as are carried from the product 
of the left hand circulate to the product of the next figure to 
the left hand, then multiply as in common numbers, observing 
each product ea well as the sum of the products contains a 
repetend of the same number of figures aa the repetend of the 
multiplicand ; make the several products conterminous, as in 
the last case, and add thorn together by Case II. in Addition. 

EXAMPLES. 

(1) •9^437' (2) 3-2^46' 

7 28 -6 

6'6v062' 194^78^ 

259^71'7 

64"92'92 
-9284^88' 
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0A8E ni. 
When the muUijplier has a single repeiend. 

BuLE. — ^Multiply by the repetend, as in common nmnbers, 
nnless th^ multiplicand contain a single or compound repetend, 
in which case, increase the product by the preceding roles, 
divide the repetend product by nine, and continue the divisiou 
till it terminate or end in a single or compound repetend, pro- 
ceed with the remaining figures as usual ; in adding the several 
products together, the repetend product must be considered as 
containing the same number of figures as before the i^vision. 

EXAMPLES. 

(1) 21-64 (2) 14-013' 

2^ '146' 

9)6492 9)84080 

7213' 93422' 
4328 5605^33' 
50493 1401-333' 
2-056288' 

(3) 2-v912' 

8-46^ 

9)17-477' 

194-194' .... 194 

1165-165' .... 165 

23303^303' 303 

24-66-266^2 662, &o. 



CASE IV. 

When the mvIttjpUer contains a compound repetend, 

EuLE. — If the multiplier contains finite numbers, let thorn 
first be subtracted from it for a new multiplier ; if it be a pure 
repetend it undergoes no alteration. Then multiply aa in 
whole numbers if the multiplicand be terminate nxmibers ; if 
it contain a single repetend, by Case I., and if-a compound re* 
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)etend by Case 11. Lajstly, add the total product to itself in 
he following manner :— Set the left-hand figure of it bo many 
)lace6 forward, or to the right hand, as exceeds the number of 
places in the repetend of the multiplier by one, the remaining 
igures in order after it ; repeat thiis addition idU the product 
ast added fall beyond the first, and if the multiplicand consists 
>f terminate numbers, the repetend of the product will consist 
>f the same number of places as that of the multiplier ; should 
here be repetends in the multiplicand, the repetend of the 
)roduct will be most readily determin^ by continuing and 
■epeating the first product. 

BXAMPLBg. 

1) 11-7505 
^326^ 1 

705030 
235010 
352515 

38306630 
38306630 
38306630 

3-834:^497'49, &c. by repeating the additions, the 
series will be readily seen. 

:2) Multiply 225-6' by -1^225'. (3) Mult. 8-"594 by 12-5'81 

1225 225-6' 8-^594' 12-5^81 

1 -1224 12-456 125 



1224 9026' 51^567' 12456 

451^33 429^729' 

451^333' 3437^837' 
225^6666 17189^89' 
-2762160 859459-459' 
2762 107054270270 
2 1070542702 

Ana, 27-6^492' ^^^i^^^] 
107054 

1070 

10 



108-13-562653' Ans. 
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DIVISION. 

CASE I. 

Whm the dividend contains a single or compound repeiendy the 
divisor being terminate numbers. 

EuLE. — Proceed as in tenninate numbers, only obserying to 
bring down, instead of ciphers, the repeating figure, or if it be 
a compound repetend, the repeating figures in their proper 
order. 

EXAMPLES. 

(1) 8 )14-61583333^ (2) 12)96-317^17^ &c. 

18-2697916' 8-026^443109776' 



(3) 32-6)167^41^619'(6,l'354 
1630 

441 
826 



1419 
1304 

115 od infinitum. 



CASE n. 

When the divisor contains either a single or compound repetend^ 
the dividend being terminate numbers. 

EuLE. — ^Amiex to the right hand of the dividend as many 
ciphers as thei-e are places in the repetend of the divisor, for a 
subtrahend, from which subtract the dividend, the remainder 
will be a new dividend, with which proceed as in terminate 
numbers. Should there be any terminate numbers in the divi- 
sor, they must be first subtracted from it, but if the divisor be 
a pure repetend it undergoes no alteration, but is to be used in 
all respects as terminate numbers. 
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} lEXAMPLES. 

'' (!) Divide 12-487 by 8'. 

^ 124870 

12487 
8)112383 
1-4047875 Ana. 

(2) Divide 428-364 by 2-43'. 

243' 428-3640 
24 428364 

■2-19) 385-5276(176-04 terminate. 
219 

1665 
1533 



(3) Divide 3 by n462'. 

3000 
3 

462) 2997 

6-^4870129' 



OASE III. 

When there are either single or compound r&pelenda in the diciso: 
and dividend, 

EuLE. — Should the divisor and dividend be both pure repc- 
tends, and each containing the same number of places, proceed 
as in common division, and continue the quotient by bringing 
down ciphers till it eiiiier terminate, repeat, or is sufficiently 
exact. If the divisor and dividend are pure repetends, but 
dissimilar, not consisting of the same number of places in each, 
make them conterminous and proceed as above. 
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If the divisor and dividend be dissimilar mixed repetends, 
make them similar -and conterminous, and subtract the termi- 
pate numbers from each for a new divisor and dividend, with 
which proceed as above. 

fiXAMPIiES. 

(1) Divide "47 by "26'. Quotient. -18^076923'. 

(2) Divide 27-6"4:92' by 225-6' 

27-6"492' 225-6^666 

276 2266 

2254dl0)2 7-62160 New Dividend. 2254410 New Divis. 
jr225' Quotient. 

(3) Divide 8-683^63' by 3-537'. 

3-53777' 8-683"63' 

3537 8683 

3-5024 8-5968 



2^45' Quotient. 



(4) Divide 4-^93' by -14^7'. 

•14^171717 4-19"319319' 

14 419 



•14171703) 4193189 



29-588+ 



(6) Divide 108-1^356265' by 12-5^81'. 

12-5818181 108-1^356265' 

125 1081 

12-5818056 108-1355184 



8-"594' Quot. 



(6) Divide -01783116449' by l-"003'. 

100300800300 01783116449 
100 01 

100300300200 ) 01783116448 

•017' Quot. 
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(7) Divide 1-^831' by ,0^42'. 

18318318 

• 18 

'0^424242^ 18318300 

43-17889 + 



N.B. — If the Student shotdd he at any loss respecting the cer- 
tainty of his operations in the Mules of Multiplication and 
Division, he will find considerable advantage in turning the 
repetends into their equivalent vulgar fractions j and proceeding 
with them hy the rules of vulgar fractions. 



BEDUOTION OF DECIMALS. 

GASB I. 

To reduce a pure repetend to its equivalent vulgar fraction. 

EuLB. — ^Let the given decimal be made the numerator of the 
vulgar fraction, and its denominator as many nines as there are 
figures in the repetend. Becluce this fraction to its lowest 
terms, and it vrill give the answer required. 

EXAMPLES* 

(1) Bequired the least equivalent vulgar fractions to 6' and 
-136'. 

First. 6'=f = f and^l35 = iif = ^. 

OASB II. 

To reduce a mixed repetend to a vulgar fraction. 

Bulb. — ^From the given decimal subtract the terminate or 
finite part for a numerator, and for a denominator annex as 
many ciphers as there are terminate numbers to the right hand 
of the same number of nines as there are figures in the repe- 
tend. This fraction, divided by its greatest common measure, 
wiU give the required answer in its lowest terms. 

B 2 
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EXAMPLES. 



(2) ReqT] 
ad 6^925', 



Hequired the least equiyalent vulgar fractions to 18',027^ 
'^'^^' and 1-2^09'. 



First. -IS-llzl^lI; .02r = ^27-2_025 



5^926' = 



90 90 900 900 36 ' 
6925— 5 _ 6920 ^16. 
9990 9990 27' 



^ 290 990 110 110 



To reduce a vulgar fraction to a decimal. 

KuLE. — ^Add ciphers to the numerator, and divide by the 
denominator, the quotient is the decimal fraction required. 

EXAMPLES. 

(1) Eeduce i to a decimal. Ans. 4)l-00(-25. 

Eeduce }j to a decimal. Ans, •6. 

Eeduce I to a decimal. Ana, •75. 

Eeduce f to a decimal. Ana, *875. 

(2) Express ^ as a decimal. Ana, '3'. 

Express ^ as a decimal. Ans, '2', 

Express | as a decimal. Ans. •142856'. 

Express ^ as a decimal. Ans, *V, 

(3) Eeduce -^^ .. ..to a decimal. Ans, -1^923076'. 

(4) Eeduce ii of ^ to a decimal. Ans. -6^043956'. 

Note. — If the given parts be of several denominations, 
they may be reduced either by so many distinct operations as 
there are different parts, or by the first reducing them into their 
lowest denomination, and then divide as before; or, 

2dly. Bring the lowest into decimals of the next superior 
denomination, and on the right hand of the decimal found, 
place the parts given of the next superior denomination ; so 
proceeding till you bring out the decimal parts of the highest 
integer required, by still dividing the product by the next 
superior denominator ; or, 

Srdly. To render pence, shillings, and farthings. If the 
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number of shillings be even, take half for the first place of 
decimals, and let the second and third places be filled up with 
the farthings contained in the remaining pence and farthings, 
always remembering to add 1, when it is or exceeds 25. But 
if the number of shillings be odd, the second place of decimals 
must be increased by 5. 

(5) Beduoe 5^. to the decimal of a £. Ans. *25. 
Beduoe 9^. to the decimal of a £. Ans, 45. 
Beduoe 16« to the decimal of a £. Ans. '8. 

(6) Beduce Ss. 4td. to the decimal of a £. Ans. *416'6. 

(7) Beduoe 16«. Hd. to the decimal of a £. Ans. *8322916. 

first second. third. 

16s. 7id. 4)3-00 2)16 7* 

12 12)7-75 -832 ± 

199 2|Q)16-64583 ?2 

^ -8322916 



960)799 ( -8322916 

(S) Beduce 19«. B^d. to the decimal of a £. Ans. -972916'. 
(9) Beduce 12 grains to the decimal of a lb. troy. 

Ans. -002083'. 

(10) Beduoe 12J| drams to the decimal of a lb. avoirdupois. 

Ans. -047668+. 

(11) Beduce 2 grs. li^lb. to the decimal of an cwt, 

-4rw. -62723+. 

(12) Express two furlongs 161J yards in decimal parts of a 
mile. uliw. -341761+. 

(13) Beduce 2 quarts, 1 pint ^, to the decimal of a gallon. 

Ans. -7416'. 

(14) Beduce 4 gallons, 2 quarts of wine, to the decimal of an 
hogshead. Ans. -071428 +. 

(15) Express £3..9..1^^^ in decimals of a pound. 

Ans. £3-45471. 

(16) Beduce 52 days to the decimal of a year. 

Ans. -142465 +. 

(17) Beduce 9s. 6d. to the decimal of a £. Ans. -475. 

(18) Beduce 2s. 2id. to the decimal of £5. Ans. -021875. 

(19) Beduce 3 fur. 33 yds. to the decimal of a mile. 

Ans. -39375. 

(20) Beduce 2 r. 20 j>er. to the depipa^ of an acre. Ans. -625. 
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To find the value of any Decimal Fraction in the hnoumjparts of 
an Integer. 

EuLB. — ^Multiply the decimal given by the number of parts 
of the next inferior denomination, cutting off the decimals from 
the product ; then multiply the remainder by the next inferior 
denomination ; thus proceeding till you have brought in the 
least known parts of an Integer. 

EXAMPLES. 

(21) What is the value of -8322916 of a £ ? Ans, Us. 7id.+ . 

20 

16,6458320 
12 

7,7499840 
4 



i,9999360 



(22) What is the proper value of £-740596 ? 

Ans. Us. 9d. 2-97216 qr». 

(23) Express -082084 of a lb, troy in its proper terms. 

Ans, 19 dwts. 16-80384 gra, 

(24) Express -4909375 of a lb. avoirdupois. 

Ans. 7 oz. 13-68 drams. 

(25) Express -19895 of a £ in its proper terms. 

Ans. Bs. lid. 2-992 qrs. 

What is the value of -625 of a act. ? Ans. 2 grs. 14 lb. 
What is the value of -046875 of a lb. avoirdupois? 

Ans. 4 gaUons, 1 quart, -999856. 

(28) What is the value of -0625 of a barrel of beer ? 

Ans. 2 gallons, 1 quart, 

(29) What is the value of -142465 of a year ? 

Ans. 51-999725 days. 

(30) Find the value of -95 cwt.. Ans. 106 lb. 6 oz. 6-4 dr. 

(31) Find the value of -7365 of 68. Sd. Ans. lOs. 10-92d. 

(32) Find the value of 4-16525 tons. 

Ans, 4 tons, 3 cwt. 1 qr. 6 lb, 2-56 oz. 
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TABLE I. 
ENGLISH COIN. 

£1. the Integer. 



8. 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



dec. 


«. d< 


•95 


9 -i 


•9 


8 •' 


•85 


7 •; 


•8 


6 •! 


•75 


5 •! 


•7 


4 • 


•65 


3 • 


•6 


2 • 


•55 


1 • 


•5 





45 

4 

35 

3 

25 

2 

15 

1 

05 



6(2. 

5 

4 

3 

2 

1 



•026 

•020833 

•016666 

•0125 

•008333 

•004166 



2 

1 



•003125 

•0020833 

•0019416 



Sqrs, 

2 

1 



•0625 

•041666 

•020833 



TABLE in. 

Tboy Weight. 

lib. the Integer. 

Onnces the same 
3 Pence in Table ii, 



TABLE u. 

Eng. Coin. la. 

Long Meas. 1 Foot 
the Integer. 



PeTiced 
Inches, 

6 

5 

4 

3 

2 

1 



Decimals. 

•6 

•416666 

•833333 

•25 

•166666 

•083333 



dvjts, 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



Decimals, 

•041666 

•0375 

•033333 

•029166 

•025 

•020833 

•016666 

•0125 

•008333 

•004166 



Grains, 
12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



12i/r. 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



•002083 
•001910 
•001736 
•001562 
•001389 
•001215 
•001042 
•000868 
•000694 
•000521 
•000347 
'000173 



1 oz, the Integer. 

P^ny-weights the 
same as Shillings in 
the first Table. 



Decimals, 

•025 

•022916 

•020833 

•01875 

•016666 

•014583 

•0125 

•010416 

•008333 

•00625 

•004166 

•002083 



TABLE IV. 

AvoiB. Weight. 
1 cwt, the Integer. 



Qrs, 
3 . 
2 
1 



Decimals, 

•75 

•5 

•25 



Ulbs. 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



•125 

•116071 

•107143 

•098214 

•089286 

•080357 

•071428 

•0625 

•053571 

•044643 

•035714 

•026786 

•017857 

•008928 



8oz, 
7 



.004464 
.003906 
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5 

3 
2 
1 
i 
i 
i 



'0033i8 
^002790 
■002232 
^00167i 
■001U6 
^000558 
'000418 
'000279 
*000139 



TABLE y. 

Avom. Weight. 
1 lb. tho Integer. 



Ounces. 
8 
7 
6 
5 
4 
3 
2 
1 



8dr. 

7 

6 

4 
3 

2 

1 



Dedmah. 
5 

•375 

'3125 

'25 

'1875 

'125 

■0625 



•03125 

-027343 

'023437 

■019531 

-015625 

'011718 

'007812 

'003906 



TABLE VT. 

LrQuiD Meabitbe, 
1 Tun the Integor, 



Gall 

100 

90 



Decimals, 

'396825 

•357141 



80ff. 

70 

60 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



-317460 

-27 

■238095 

■198412 

-158730 

■119047 

-079365 

■039682 

•035714 

■031746 

■027 

'023809 

-019841 

•015873 

*011904 

'007936 

■003968 



3 
2 
1 



'001984 
'001488 
'000992 
-000496 



A hogMhoad the 
Ijiteger, 



GaU. 
30 
20 
10 

9 

8 

7 

6 

6 

4 

3 

2 

1 



DecimaU. 

-47C190 

■317460 

'158730 

•142857 

•126984 

■mill 

■095238 

-079365 

■063492 

'047619 

'031746 

-015873 



3i>ltf. 

2 

1 



■005952 
'003968 
■001984 



TABLE Vn. 

Heasubbs. 

Liquid. Drj. 

1 Gdl 1 0,^ 

Integer. 



4 
3 

2 

1 

3j>. 

2 

1 



Pto. 


Dec. 


4 


•5 


3 


•376 


2 


•25 


1 


•125 


1 


•09375 , 


* 


■0626 1 


i 


•03125 



Decimah. 
^0234375 
■015625 
•0078125 



■005859 
'003906 
'001953 



3 
2 

1 



2 
1 



TABLE ¥in* 
LOKG MEAStTBE, 

1 Milo the Integer. 



1000 
900 
800 
700 
600 
500 
400 



DecimaU. 

■568182 

-511364 

■454546 

•397727 

■340909 

•2S4091 

■227272 



DECIMAL TABLES OF COIN, WEIGHT, AND MEASURE. 
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300 
200 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 

e 

2 
1 



1 



Gtn. 

3 

1 



■17045i 
'113636 
*05e81S 
■05113S 
•045i54 
'039773 
■034091 
'028409 
■022727 
■017045 
■0U364 
■005GS2 
■005114 
*004545 
'003977 
'003409 
^002841 
■002273 
^001704 
^001136 
•000568 



lQil\ a91781 
CO '164383 



'00037S7 
W01894 



*O000947 
■0000474 
•0000158 



TABLE 1%, 
TIME, 



1 year tho Integer. 

Monthfl tli6 Bamo as 

PenoG in Table n. 



Daye. 


Decimals. 


36S 


1.000000 


300 


•821!>18 


200 


■5'17M5 


100 


■273972 


90 


•246576 


80 


■219178 



50 

40 

30 

20 

10 

9 

8 

7 

6 

6 

4 

3 

2 

1 



'136986 
■109589 
■082192 
'054794 
*027397 
■024657 
*021918 
'019178 
■016438 
•013G98 
■010969 
•008219 
*005479 
■002739 



1 day tho Integer. 



n 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



■5 

■458333 

416GGC 

■375 

*33333 

■291666 

*25 

'208333 

■166666 

■125 

'083333 

'0416GG 



30m. 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



■020833 

'013888 

^006944 

'00625 

'005555 

'004861 

■004166 

'003472 

'002777 

'002083 

■001388 

'O00G94 



TABLE X, 

Cloth Mkasurb* 

1 yard the Integer. 

Qtb. the smno as 

TABLK 17, 



2 

1 



^125 
■0625 



TABLES!. 

Lead Weight. 
A foth, the Integer, 



10 
9 
S 
7 
G 
5 
4 
3 
2 
1 



2grfl, 

1 



Bectnmh. 

'512820 

■461528 

'410256 

'358974 

'307692 

'256410 

'205128 

'153846 

'102564 

'051282 



■025641 
^012820 



14 Bs. 

13 

12 

U 

10 

9 

8 

7 

G 

5 

4 

3 

2 

1 



■0004102 
'0059523 
'0054945 
■0050366 
^0045787 
■0041208 
'0036630 
'0032051 
■0027472 
■0022893 
■0018315 
'0013736 
■0009167 
■Q0Q45Ta 
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SmPLB PBOPOETION. 

In simple proportion, in general, three quantities are given, 
and it is required to find a fourth. Hence, this is sometimes 
called the Kule of Three. 

Simple Proportion is sometimes divided into Direct Pro- 
portion and Indirect Proportion. 

In Direct Proportion a greater number requires a greater 
answer, or a less number a less answer. 

In Indirect Proportion a greater number requires a less 
answer, or a less number a greater answer. 

Both kinds of Proportion are combined in the following 
rule: — 

BuLE. — ^Put in the last place that term which is of the same 
nature as that of the answer required. If the answer be 
greater than the last term, put the greater of the other two 
terms in the second place ; if the answer be less, put the less 
of the other two terms in the second place. Having stated the 
sum, multiply the second and third terms together, and divide 
by the first term ; the quotient will be the answer. 

Example 1. (Direct).— If 2 acres cost £120, what will be 
the cost of 6 acres at the same rate ? 

a. a. 

2:6:: £120 

6x120 720 nopfx A 

a?. =-— = = £360. Ans, 

2 2 

Example 2. (Indirect). — If 4 men can mow a meadow iu 
3 days, find the time in which 6 men ought to mow it. 

m. m, days, 

6 : 4 : : 3 

4x3 
a?. = _-l~ = 2 days, Ans, 
6 ^ 

When the first two terms are of different denominations, and 
the third term of one denomination, reduce the first and 
Fccond terms to the lowest denomination mentioned in either. 
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Example.— If I buy 8 cwt. of beef for £16 lOs. 6(i., how 
many cwt. can 1 buy for £165 5«. ? 

£. 8. d, £. 8. cwt, 
16 10 6 : 165 5 : : 8 
20 _20 

330 3305 
12 12 

3966 39660 

8 

8966)317280(80 cwt. Ans. 
31728 



The operation may often be contracted by dividing the first 
and second, or the first and third terms, by any number that 
will measure them, and by using the quotients instead of these 
terms themselves. The second and third terms can never be 
contracted. 

Example 1. — ^If 3 sheep cost £9 what would 27 sheep cost 
at the same rate ? 

3 : 27 : £9 
3 

Example 2. — If 15 men perform a piece of work in 27 days, 
in how many days ought 45 men to perform the same ? 
m, w. day8 
45 : 15 : : 27 
3 3 
^ - X^'X aX = 9 men. Arts. 



EXAMPLES. 

(1) If 4 horses plough 12 acres, how many acres will 16 
horses plough in the same time ? Ans. 48 acres, 

(2) If 6 men reap 18 acres, how many acres will 14 men 
reap in the same time ? Ans, 42 acresy. 



84 SIMPLE PBOPOETION. [tUTOB's 

(3) How much will a person walk in 25 days at the rate of 
10 miles per day ? Ans. 250 miles. 

(4) If 1 yard of cloth cost 15«. 6c?., what will 32 yards cost 
at the same rate ? Ans, £24 16 0. 

(5) If 32 yards of doth cost £24 16«. Od[., what is the value 
of a yard? Ans. 15«. 6d. 

(6) If I give £4 18«. Od. for 1 cwt. of sugar, at what rate 
did I buy it per lb. ? Ans. 10^. 

(7) If I buy 20 pieces of cloth, each 20 ells, for 12«. 6d. 
per ell, what is the value of the whole ? Ans. £250. 

(8) What will 25 cwt. 3 qrs. 14 lb. of tobacco come to, at 
15^. per lb. ? Ans. £187 3 3. 

(9) Bough 27i yards of muslin, at 6s, 9^. per yard, what 
does it amount to ? Ans, £9 5 0^ 2 rem. 

(10) Bought 17 cwt. 1 qr. 141b. of iron at Sid. per lb., what 
does it come to ? * Ans. £26 7 0^ 

(11) If coffee is sold at 5^. per oimco, what must be given 
for 2 cwt. ? Ans. £82 2 8. 

(12) How many yards of cloth may bo bought for £21 11 1^-. 
when 3^ cost £2 14 3 ? Ans, 27 yards, 3 qrs. 1 nail, 84 rem. 

(13) If 1 cwt. of Cheshire cheese cost £1 14 8, what must 
I give for 3^ lb.? ^n«.£0 1 1. 

(14) Bought 1 cwt. 24 lb. 8 oz. of old lead, at 9s. per cwt. 
what does it come to ? £0 10 11^. rem. 

(15) If a gentleman's income is £500 a-year, and he spends 
£0 19 4 per day, how much does he lay by at the year's end ? 

.i7w.£147 3 4, 

(16) If I lend a person £400 for 7 months, how much ought 
he to lend me for 12 months? Ans. £233 6 8. 

(17) If 136 masons can build a fort in 28 days, how many 
men would finish it in 8 days ? Ana. 476. 

(18) How long will a person be saving £3, if he puts by Is. 
6a. per week ? Ans. 40 weeks. 

(19) There are provisions in a town sufficient to support 4000 
soldiers for 3 months, how many soldiers must be sent away 
in order to make these provisions last for 8 months ? 

Ans. 2500. 

PEOMISOUOUS QUESTIONS IN PROPORTION. 

(1) What is the price of 17 cwt. 2 qrs. 16 lb., at £44 16 
per cwt. ? Ans. £789 12 0, 



ASSISTANT,] SIMPLK PBOPORTION. 85 

(2) If 14 yards of broad doth cost £9 12 0, what is the 
purchase of 76 yards ? Aw, £61 8 .6f . 6 rem, 

(3) How much linen may be bought for £41 12 6, if 405 
yards cost £69 7 6? Ans. 243 yds. 

(4) If 14 pioneers make a trench in 18 days, how many 
days will 34 men take to do the same ? 

Am, 7 days, 4 hours, 66-j^ min. at 12 hours for a day. 

(5) Borrowed of my friend £64 for 8 months, and he hath 
occasion another time to borrow of me for 12 months ; how 
much must I lend him to requite his former kindness to me ? 

Ans. £42 13 4. 

(6) Bought 59 cwt. 2 qrs. 21 lb. of tobacco, at £2 17 4 per 
cwt., what does it come to ? Ans. £171 2 1, 80 rem, 

(7) A piece of velvet contained 147 yards, at £0 14 6 per 
yard. The mercer who bought it cut it up into pieces of If 
yard each for trimming cloaks, how much should be the price 
of each piece so as to gain £16 10 9 by the whole ? 

Ans. £1 9 3i. 

(8) I am paid £4 10 for lending £100 for 12 months ; 
I wish to make just the same sum by lending a sum of money 
at the same rate for 18 months, how much ought I to lend ? 

Ans. £66 13 4. 

(9) A mercer sold 147 yards of velvet at the rate of 
£1 9 3i for If yard, and gained £16 10 9 by the transaction ; 
how much did he pay for the whole, and how much per yard ? 

Ans. £106 11 6, and £0 14 6 j>er yard. 

(10) I paid £4 10 for the loan of £100 for 12 months ; 
at the same rate of interest how long ought I to be lent 
£66 13 4 ? Ans. 18 months. 

(11) If I buy 147 yards of velvet at £0 14 6 per yard, and 
sell it for waistcoats in pieces containing If yard, at £1 9 3| 
each, how much shall I gain per yard, and how much by tho 
whole transaction ? 

Ans. 2s. 3d. jper yard ; £16 10 9 altogether. 

(12) If 1 cwt. of indigo cost £12 12 6, what must I give 
for 14 cwt. 1 qr. 19 lb? Ans. £182 llj, 8 rem. 

(13) If I lend £100 woii;h of furniture for a year, for £4 10 ; 
at the same rate of remuneration, how much should I be paid 
for £375 worth during the same time ? Ans. £16 17 6. 

(14) A regiment of soldiers, consisting of 1000 men, are to 
have new coats, each coat to contain 2^ yards of cloth, 5 
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quarters wide, and to be lined with shalloon of 3 quarters 

wide. I demand how many yards of shalloon will line them ? 

Ana. 4166 yards, 2 quarters, 2 nails, 2 rem. 



RULE OF THREE INVERSE. 

EXAMPLES. 

(1) If 8 men do a piece of work in 12 days, how many days 
can 16 men perform the same in ? Ans, 6 days, 

8 : 12 : : 16 : 6. 

8 
16)96(6 days. 

(2) If 54 men can bnild a house in 90 days^ how many men 
can do the same in 60 days ? Ans. 97^ men. 

(5) If when a peck of wheat is sold for 2s. the penny loaf 
weighs 8 oz., how much must it weigh when the peck is worth 
but Is. 6d. ? Ans. 10 oz. 10 i dr. 

(4) How many pieces of money of 20s. value, are equal to 
240 pieces of 12«. each ? Ans. 144. 

(6) How many yards of 3 quarters wide, are equal in 
measure to 30 ysids of 6 quarters wide ? Ans. 60. 

(6) K I lend my friend £200 for 12 months, how long 
ought he to lend me £160 to requite ray kindness ? 

Ans. 16 monihs. 

(7) If for 248. 1 have 1200 lb. carried 36 miles, how many 
pounds can I have carried 24 miles for the same money ? 

Ans. 1800 lb. 

(8) If a nobleman's household consume 45 sheep in 20 
weeks, in what time ought it to consume 50 sheep ? 

Ans. 22f weeks. 

(9) The Howe man-of-war, containing 1,000 men, is 
victualled for 3 months, but a number of men being sent to 
another ship it is found that the provisions will last for 6 
months, how many must have been sent away ? Ans. 400. 

QO) If £20 worth of wine is sufficient to serve an ordinary 
01 100 men, when the tun is sold for £30, how many will £20 
worth suffice, when the tun is sold but for £24 ? 

Ans. 125 men. 
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(11) A courier makes a jotimey in 24 days, when the day is 
but 12 hours long, how many days will he be going the same 
journey, when the days are 16 hours long ? Ans. 18 days. 

(12) How much plush is sufficient for a cloak which has in 
it 4 yards of 7 quarters wide of stuff for the lining, the plush 
being but 3 quarters wide ? Ans, 9 J yards. 



RULE OF THEEE IN VULGAB FRACTIONS. 

Rule. — ^Reduce th6 numbers as before directed in Reduction, 
State the question as in the Rule of Three in whole numbers, 
and invert the first term of the proportion, then multiply the 
three terms continually together, and the product wiU be the 
answer. 

Ohs. — ^The first term is inverted (according to the rule for 
the Division of Fractions), because it is the divisor. K 
possible, cancel the terms. 

EXAMPLES. 

(1) If 1 of a yard cost f of a pound, whp,t will ^^ of a yard 
come to at that rate ? Ans, f = 15^. 

yd. % 3 

4 10 8 31 \0 ^ 4 
^4 

(2) If f of a yard cost f pound, what will 1 J of a yard 
cost ? Ans. 14«. Sd. 
* (3) If I of a yard of lawn cost 7s. 3d, what will lOJ^ yards 
cost? Ans.U 19 10 J |-, 

(4) If ^ lb. cost is., how many pounds will f of Is buy ? 

Ans. llb.-^ = -sV. 

(5) If 48 men can build a wall in 24i days, how many men 
can do the same in 192 days ? Ans. 6^ men. 

(6) If f eU of Holland cost ^ of a pound, what will 12f ells 
costat that rate? Ans. £7 Sf ir- 

(7) If 3i yards of cloth that is 1^ yard wide be sufficient 
to make a cloak, how much must I have of that sort which is 
^ yard wide, to make another of the same size ? 

Ans. 4^ yards. 
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(8) If 12^ yards of doth co^t 16«. Od, what will 48i cost 
at the same rate ? Ans. £3 9^ ^. 

(9) If 25f «. will pay for the carriage of 1 cwt. 145^ miles, 
how far may 6i cwt. be carried for the same money ? 

Ans. 22 milea ^. 

(10) K -fjs of a cwt. cost 284«., what will li cwt. cost at the 
same rate? Ans. ^IIB 6 8. 

(11) If i lb. of cochineal cost £1 5 0, what wiU 86 lb. ^ 
come to? Ans. Ml 3 4. 

(12) There is a rectangular sorfiBK^e containing a square foot, 
to be covered with veneer ; I find that one side measures 7^ 
inches, what must the other side measure ? 

Ans, 20 inches -f^. 

(13) If 1 yard of broad cloth cost 15f«., what will 4 pieces 
cost, containing 27f yards ? Ans. £85 14 3i ^. 

(14) If a penny white loaf weigh 7 oz. when a bushel of 
wheat cost 5«. 6^., what is the bushel worth when a penny 
white loaf weighs but 2i oz. ? Ans. lbs. 4^. 

(15) What quantity of shalloon that is f yard wide will Ime 
7i yards of cloth that is IJ yard wide ? Ans. 16 yds. 

(16) Bought 3^ pieces of silk, each containing 24f ells, at 
6«. 0|{2. per elL I desire to realize £5 by its sale ; what must 
I charge per yard ? Ans. 6«. 9 Jd[. f §^. 



THE EULB OF THBEE IN DECIMALS 

EXAMPLES. 

(1) If 264 yards cost £3 16 3, what wiU 32i yards come 
to ? Ans. £4 12 9*. 

yds. £. yds. 

26-5 : 3-8125 : : 32-25 : 

32*25 
26-5)122-953125(4-63974 = £4 12 9J. 

Obs. — ^Vulgar fractions must be reduced to decimals, as in 
preceding examples. 

(2) If 71 yards of cloth cost £2 12 9, what will 1404 yards 
of the same cost ? A^is. £47 16 3*2 qrs. 
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(3) If a chest of sugar, weighing 7 cwt. 2 qrs. 14 lb. cost 
£36 12 9, what will 2 cwt. 1 qr. 21 lb. of the same cost ? 

Arts. £11 14 2 3-6 grs. 

(4) What will 326 lb. 1 qr. of tobacco come to, when 1^ lb. 
is sold for 3« 6d. ? Ana. £38 1 3. 

(6) "What is the worth of 19 oz. 3 dwt. 6 gr. of gold, at 
£2 19 per ounce? Ans. £66 10 6 2-3 gra. 

(6) What is the worth of 827* yards of painting, at lOid. 
per yard? Ans. £36 4 3 1-5 qrs. 

(7) If I lent my friend £34 for f of a year, how much ought 
he to lend me j^ of a year to requite my kindness ? 

Ans £51. 

(8) If -i of a yard of cloth, that is 2i yards broad, make a 
garment, how much that is |^ of a yard wide will make the 
same ? Ans. 2-109375 yards. 

(9) If 1 ounce of silver cost 5a. 6d,, what is the price of a 
tankard that weighs 1 lb. 10 oz. 10 dwt. 4 gr. ? 

Ans. £6 3 9 2-2 qrs. 

(10) If 1 pound of tobacco cost 15(1., what cost 3 hogsheads, 
weighing together 15 cwt. 1 qr. 19 lb. ? Ans. £107 18 9. 

(11) If 1 cwt. of currants cost £2 9 6, what will 46 cwt. 
3 qrs. 14 lb. cost at the same rate ? Ans. £113 10 9 3 qrs. 

(12) Bought 6 chests of sugar, each 6 cwt. 3 qrs., at £2 16 
per cwt. ; what do they come to ? Ans. £113 8. 

(13) Bought a tankard for £10 12, at the rate of 58. M. per 
ounce ; what was the weight ? Ans. Sd oz. 15 dwt. 

(14) Gave £187 3 3 for 25 cwt. 3 qrs. 14 lb of tobacco ; at 
what rate did I buy it per pound ? Ans. 16d. 2 qrs. 

(16) Bought 29 lb. 4 oz. of coffee for £10 11 3. ; what is the 
value of 3 lb. ? A7is. £1 1 8. 

(16) If I gave la. Id. for 3J lb, of cheese, what will be the 
value of 1 cwt ? Ans. £1 14 8. 



COMPOUND PEOPOETION. 

In Compound Proportion we have one general quantity 
proportional to each of several others., taken separately. 

For instance, if we say, " If 8 men reap 12 acres in 4 days, 
m how many days will 6 men reap 18 acres ? " Here we have 
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one general quantity (4 days), proportional to each of the 
others taken separately ; as in the following : — 

Wo commence by drawing a bracket ( [ ) and placing 

after it the term which is of the same kind as the answer. 
(In this instance the term is 4 days.) 

We then compare this last term with any two terms, tho 
other terms meanwhile retaining the same fixed value. 

Thus, in stating the above sum, we proceed as follows: 
after the bracket we place 4 days ; we then compare this term 
with the men, and say, (disregarding the other terms [acres] 
for the time being), " If 8 men reap a certain number oi acres 
in 4 days, in how many days will 6 men reap the same num- 
ber of acres ? " We here find that 6 men will require moro 
days than 8 men, therefore, we say, 

men. men. days. 
6 : 8 : r 4 
We next compare the last term with the acres, (disregarding 
the other terms [men] for the time being), and we say, " If a 
certain number of men reap 12 acres in 4 days, in how many 
days will the same number of men reap 18 acres ? " 

Here, also, we find that the same number of men will require 
more days to reap 18 acres than to reap 12 acres, consequently, 
we say, 

acres, acres. days. 
12 : 18 : : 4 

and the entire sum is stated as follows : — 
Example 1. 



men. men,\ 

6:8 

acres acresA 

12 : 14 J 



days. 

: 4 



Consequently, we have, by finding the products of the 
second and third columns, and by dividing by the product of 
the first column, the following result : — 

^ Jxl4x^ , ixU ^ 56 ^ ^ ^„, 
<^XX^ 3 + 3 9 * * 

3 3 
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The last term is placed after a bracket, because this last 
term refers to each pair of the preceding terms. 

In stating Compound Proportion it is advisable to carefully 
obserye the nature of the last term, and also to avoid drawing 
any comparisons between any terms except those which may 
be actually under comparison with the last term. 

Example 2. — If 6 horses eat 8 bushels of oats in 12 days, 
how many bushels wiU 18 horses eat in 10 days ? 

^- . i^q1 hmhela. 
b : 181 .. Q 

ds. [ds.l •• ^ 

12 : 10) 

^ 2 

X. = \1.^0 ><^ ^ 20 bushels. Ans. 

Example 3. — If £lf pay for the maintenance of 2 persons 
for 3 days, for how many days will £2^ pay for the main- 
tenance of i persons ? 

2:4^ 

Here we reduce the mixed numbers to improper fractions, 
and say £lf = £^, and £2^ = V- 

In Division of Fractions, the divisor is inverted, conse- 
quently, we invert the fraction in the^r«/ column, placing the 
denominator above, and the numerator helow the line, as 
follows :^— 

^ : ^'1 : : 3 days. 

EuLE. — ^Put in the last place that term which is of the same 
nature as the answer ; compare this term with the others (as 
explained in preceding paragraphs), and then divide the pro- 
duct of terms in the second and third columns by the product 
of terms in the first column : the quotient will be the 
answer. 



^¥ • f ^ I • • 3 days. 
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wiUit 



ADDITIONAL EXAMPLES. 

If 3 men can mow 8 acres of wheat in 2 days, how long 
. it take 5 men to mow 20 acres at the same rate ? 

Ans. 3 days. 

(2) If 20 cwt. be carried 60 miles for £6, what will be tiie 
cost for the carriage of 40 cwt. for 100 miles ? Ana, £20. 

(3) If 8 men reap a field of 6 acres in 3 days, in how 
many days will 6 men reap a field of 9 acres ? Ans, 6 days. 

(4) If 800 soldiers consume 6 sacks of flour in 6 days, how 
many will consume 15 sacks in 2 days ? Ans, 7,200 aotdiers. 

(5) If £60 support 8 persons for 4 months, how long ought 
£15 to maintain 6 persons at the same rate ? Ans. 1^ month. 

(6) If 8 horses can be maintained for 6 weeks for £12, 
what sum of money ought to maintain 16 horses for 2 weeks ? 

Ans. £8. 

(7) If 16 horses eat 96 bushels of com in 42 days, in how 
many days will 7 horses eat 66 bushels ? Ans. 66 days. 

(8) If 12 horses in 5 days draw 44 tons of stones, how 
many horses will draw 132 tons the same distance in 18 days ? 

Ans. 10 horses. 

(9) If 20 men earn £90 in 3 weeks, in what time will 12 
men earn £150 ? Ans. 8^ weeks. 

(10) If 7 horses be kept 20 days for £14, how many horses 
may be kept 7 days for £28 ? Ans. 40 horses. 

(11) If 10 men can perform a piece of work in 24 days, how 
many men will perform another piece of work 7 fimes as 
great, in one-fifth of the time ? Ans. 350 men. 

(12) K 18 men can dig a trench, 30 yards long, in 24 days, 
by working 8 hours a day, how many men will dig a trench, 
60 yards long, in 64 days, working 6 hours a day ? 

Ans. 18 men. 

(13) If 7 men can mow 84 acres in 12 days, of 8i hours 
each, how many acres can be mowed by 20 men in 11 days, of 
7f hours each ? A.ns. 208 acres. 
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PBAOTICE. 

An Aliquot Pabt of a number is such a port as, when 
taken a certain number of times, will exactly m&ke up that 
number. Thus, 3 is an aliquot pai*t of 9 ; 5 of 15, &c. 

Practice is a compendious method of finding the value of 
any number of artides, by means of aliquot parts, when the 
value of a unit of any denomination is given. 

EzAMPLB 1.— Find the value of 25 articles at £2 16 8. 







26 
2 


10«. 
6«. 8d. 


i 

i 


50 

12 10 
8 6 8 



£70 16 8 Am. 

Here we first find the value of 25 at £2 ; we then take pirts 
for the 16«. 8d. 

ExAMPLK 2.--Find the value of 728 yards, at 10<. Sd. per 
yard. 

728 at 10s. 8d. 
10 

d, 7280 ^pice at 10«. per yd, 
6 = J = 364 =^ price at 6c?. 
2 = I = 121 4 = price at 2d. 
2,0)776,5 4 = price at lOs. 8d. 
£388 &8. id. Am. 



The price at 10s. per yard will be 7,280«. The price at 
6(2. will be hatfaa much as the price at Is., that is, 728 -^ 2 = 
364«. Lastly, the price at 2d. will be one-third of the price at 
6d. Then add the results, which must give the price at 
lOs.Sd. " 
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TABLE OF ALIQUOT PARTS. 



Of a Pound. 




2 6= i 

2 0=tV 

1 8=tV 

1 * = tV 



0/a Hundred. 

grs. lb. 
2 or 56 is i 
1 = 28 = i 

Of a Quarter. 
14 .... J 



7 
4 



(1) i is 1 5704 : 



BuijE 1. — ^When the price is less than a penny, divide by 
the aliquot parts that are in a penny ; then by 12 and 20 it 
will be the answer. 

is 1 5704 lb. at J 
12)1426 
2| Q)11|8 10 
£5 18 10 
7695 at id. Am. £16 

5470 at p. Am. £11 

6547 at id. Am. £20 

4573 at id. Am. £14 

EuLE 2. — When the price is less than a shilling, take the 
aliquot part or parts that are in a shilling, add them together, 
and divide by 20 as before. 

(1) 1 




is t V 7547 at Id. 

2 |0)62|8 11 
Am. £31 8 11 



(2) 1 is i V 3751 at IJ^. 
i is i 312 7 
78 If 
2;0)39|0 8f 
Am. £19 10 8i 
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(3) 54325 at lid. Ans. £339 10 7*. 

(4) 6254 at lid. Ans. £45 12 0*. 

(5) 2351 at 2d. Ans. £19 11 10. 

(6) 7210 at 2id. Ans. £67 11 lOJ. 

(7) 2710 at 2id. Ans. £28 4 7. 

(8) 3250 at 2id. Ans. £37 4 9*. 

(9) 2715 at 3d. Ans. £33 18 9. 

10) 7062 at 3W. Ans. £95 12 7*. 

11) 2147 at Sid. Ans. £31 6 6J. 

(12) 7000 at Bid. Ans. £109 7 6. 

(13) 3257 at 4d. Ans. £54 6 8. 

(14) 2056 at 4id. Ans. £36 8 2. 

(15) 8752 at 4id. J.rw. £70 7 0. 

(16) 2107 at 4:id. Ans. £41 14 Oi. 

(17) 8210 at 6d. Ans. £66 17 6. 

(18) 2715 at bid. Ans. £59 7 9*. 

(19) 8120 at Bid. Ans. £71 10 0. 

(20) 7521 at bid. Ans. £180 3 9f. 

(21) 3271 at 6d. Ans. £81 15 6. 

(22) 7914 at 6W. Ans. £206 1 10*. 

(23) 8250 at 6id. Ans. £88 5. 

(24) 2708 at 6W. Ans. £76 8 3. 

(25) 8271 at 7d. Ans. £95 8 1. 

(26) 8254 at 7K Ans. £98 5 11*. 

(27) 2701 at 7d. Ans. £84 8 1*. 

28) 8714 at 7id. Ans. £119 18 7*. 

29) 2710 at Sd. Ans. £90* 6 8. 

(30) 3514 at 8K Ans. £120 15 10*. 

(31) 2759 at Sid. Ans. £97 14 3*. 

(32) 9872 at Sid. Ans. £359 18 4. 

(33) 5272 at dd. Ans. £197 14 0. 

34) 6325 at 9K Ans. £243 15 6i 

35) 7924 at 9*d Ans. £313 13 2. 

36) 2150 at 9id. Ans. £87 6 10*. 
,37) 6325 at lOd. Ans. £263 10 10. 

(38) 5724 at lOid. Ans. £244 9 3. 

(39) 6327 at lOid. Ans. £270 4 3f. 

(40) 3254 at lOid. Ans. £142 7 3. 

(41) 7291 at 101c?. Ans. £326 11 6J. 

(42) 8256 at Ud. Ans. £149 4 8. 

(43) 7254 at IIH Ans. £340 7*. 
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(44) 3754 at IHd. Aiis. £179 17 7. 

(46) 7972 at Hid. Am. £390 5 11. 

BuLE 3. — ^When the price is more than one shilling, and 
less than two, take the part or parts, with so much of the given 
price as is more than a shilling, which add to the giyen quan- 
tity, and divide by 20, it wiU give the answer. 

(1) i A 2106 at l^d. 
43 104 



2|0)214|9 lOi 
£167 9 lOi 

(2) i ^ 3715 at : 
154 9i 
2|0)386|9 9J. 
£193 9 9,i 


12^^ 



(3) 2712 at Uid. Ans. £144 1 6. 

(4) 2107 at la. Id. Am. £114 2 7. 

(5) 3215 at U. lid. Am. £177 9 lOf . 

(6) 2790 at Is. Ud. Am. £166 18 9. 

(7) 7904 at Is. l|d Am. £462 16 8. 

(8) 3750 at U 2d. Am. £218 15. 

(9) 3291 at la. 2^. Am. £195 8 0*. 

(10) 9254 at la. 2W. Am. £559 1 11. 

(11) 7260 at la. 2id. Am. £445 11 5J. 

(12) 7691 at la. dd. Am. £474 8 9. 

(13) 6325 at la. Sid. 4ns. £401 18 OJ. 

(14) 5271 at la. did. Am. £340 8 4i, 

(15) 3254 at la. 3U. Am. £213 10 lOJ. 

(16) 2915 at la. 4:d. Am. £194 6 8. 

(17) 3270 at la. 4W. Am. £221 8 1*. 

(18) 7059 at la. ^id. Am. £485 6 1*. 

(19) 2750 at la. 4|d. Am. £191 18 6*. 

(20) 3725 at la. M. Am. £263 17 1. 

(21) 7250 at la. 5M. Am. £521 1 104 

(22) 2597 at la. Bid. Am. £189 7 34. 

(23) 7210 at la. bid. Am. £533 4 9*. 

(24) 7624 at la. 6d. Am. £564 6 0. 

(25) 7103 at la. W. Am. £640 2 5i, 
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'26) 3254 at U. Q^d. Ans, £250 16 7. 

27) 7925 at 1«. 6id. Ans. £619 2 9}. 

28) 9271 at 1«. 7d. Ans. £733 19 1. 

29) 7210 at la. 7id. Ans. £578 6 OJ. 

(30) 2310 at Is. 7^. Ans. £187 13 9. 

(31) 2504 at Is. lid. Ans. £206 1 2. 



(32) 7152 at Is. Sd. Ans. £596. 

(33) 2905 at Is. Sid. Ans. £246 2 2}. 

(34) 7104 at Is. SU. Ans. £606 16 0. 

(35) 1004 at is. 8|d Ans. £86 16 1. 
3«) 2104 at Is. 9d. Ans. £184 2 0. 

37) 2571 at Is. 9^. Ans. £227 12 9}. 

38) - 2104 at Is. d^d. • Ans. £188 9 8. 

39) 7506 at Is. 9^. Ans. £680 4 7^. 

(40) 1071 at Is. lOd. Ans. £98 3 6. 

(41) 6200 at 1«. lO^d. Ans. £482 1 8. 

(42) 2117 at la. lO^ci. Ans. £198 9 4^. 

(43) 1007 at la. lOid. Ans. £95 9 1}. 

(44) 6000 at la. Ud. Ans. £479 3 4. 

(45) 2106 at la. Hid. Ans. £203 18 5^. 

(46) 1006 at la. 11^. Ans. £98 10 1. 

(47) 2705 at la. llfdf. Ans. £267 13 7f. 

(48) 6000 at la. 11^. Ans. £489 11 8. 

BvLE 4. — "When the price consists of any even number of 

shillings under 20, multiply the given quantity by half the 
price, doubling the first figure of the product for shillings, and 
the rest of the product will be pounds. 



(1) 


2750 at 2a. 


Ans. £275. 


(2) 


3254 at 4a. 


Ans. £650 16 0. 


(3) 


2710 at 6a. 


Ans. £813. 


W 


1572 at 8a. 


Ans. £628 16 0. 


5) 


2102 at 10a. 


Ans. £1051. 


,6) 


2101 at 12a. 


Ans. £1260 12 0. 


<7) 


6271 at 14a. 


Ans. £3689 14 0. 


18) 


3123 at 16a. 


Ans. £2498 8 0. 


(9) 


1075 at 16a. 


Ans. £860. 


(10) 


1621 at 18a. 


Ans. £1458 18 0. 



Note. — When the price is 10a. take half of the quantity^ and 
if any remains, it is 10a. 

BvLE 6. — ^When the price consists of odd shillings, multiply 
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the given quantity by the price, and divide by 20 ; the product 
will be the answer. 

(1) 3270 at Bs. 
3 

210)98110 







£490 10 


(2) 


3271 at 5«. 


Ans. £817 15 0. 


M 


2715 at 7». 


Ans. £950 5 0. 


\4 


8214 at 98. 


Ans. £1446 6 0. 


(5) 


2710 at 11«. 


Ans. £1490 10 0. 


(6) 


3179 at 13«. 


Ans. £2066 7 0. 


iv 


2150 at 16«. 


Ans. £1612 10 0. 


(8) 


3142 at 17«. 


Ans. £2670 14 0. 


(9) 


2150 at 19«. 


Ans. £2042 10 0. 



Note. — When the price is 6a. divide the quantity by 4, and if 
any remain it is 6a. 

EuLE 6. — When the price is shillings and pence, and they 
the aliquot part of a pound, divide by the aliquot part, and it 
will give the answer at once ; but if they are not an aliquot 
part, then multiply the quantity by the shillings, and take 
parts for the rest, add them together, and divide by 20. 



s. 
6 


d. 
8 


(1) 2710 at 6s. 8d. 

J (2) 3150 at 3s. id. 

(H) 2715 at 2s. U. 

(4) 7150 at 1». 8d. 

(5) 3215 at Is. id. 

(6) 7211 at Is. 3d. 


Ans. £903 6 8. 
Ans. £525. 
Ans. £339 7 6. 
Ans. £595 16 8. 
Ans. £214 6 8. 
Ans. £460 18 9. 


8 


4 


h (7) 2710 at 38. id. 
3 






8130 
451 8 








8581 8 








£429 1 8 








(8) 7514 at 48. Id. 

(9) 2517 at 68. 3d. 

(10) 2647 at 78. 3ld. 

(11) 8271 at 68. 9^. 


Ans. £1721 19 2. 
Ans. £660 14 8. 
Ans. £928 11 10}. 
.In8. £943 16 4f. 
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2103 at 15«. 4^. 

7152 at 178. 6H 

2510 at 14«. 7id. 

3715 at 98. 4^. 
IG) 2572 at 13«. 7^. 
^ 7251 at 14«. 8^1. 

3210 at 15s. 7^. 
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(12 
(15 



17J 
(IS) 



Jltw. £1616 
An8. £6280 
iln«. £1832 
Ans. £1741 
-4IW. £1752 
ilrw. £5324 
An8. £2511 



13 7i. 

7 0. 
16 5^. 

8 1i. 
3 6. 
19 Of. 



3 



H. 



EuLB 7. — 1st. Wlien the price is pounds and shillings, 
multiply the quantity by the pounds, and proceed with the 
shillings, if they are even, as in the 4th Bule ; if odd, take 
the aliquot parts, add them together, the sum will be the 
answer. 

2dly, When pounds, shillings, and pence, and the shillings 
and pence the ddquot parts of a pound, multiply the quantity 
by the pounds, and take parts for the rest. 

3dly, When the price is pounds, shillings, pence, and far- 
things, and the shillings and pence not the aliquot parts of a 
pound, reduce the pounds and shillings into shillings, multiply 
the quantity by the shillings, take parts for the rest, add them 
togetiier, and diyide by 20. 

Note.— TFJcw the given gmntityi8 no more than three figifres, 
proceed ae in Compound Multiplication. 



4 


* 




(1) 7215 at £7 4 0. 
7 

50505 
1443 


8, d. 
2 6. 


i 




51948 
(2) 2104 at £5 3 0. 


6 


i 




10520 
263 
52 12 
10835 12 






(3) 
W 


2107 at £2 8 0. Ans. £6056 16 0. 
7156 at £5 6 0. Atu. £37926 16 a 

»2. 



100 

d. 

6 



n 



2|0 



FllAOTIOX« 



(5) 2710 at £2 8 0. 
43 



[iTDTdu'B 



116530 

1356 

388 



9 



11822 18 9 
£6911 8 9 



(61 

(7 

(8 

(9 

(10 

(11 

(12l 

(13 

(14 

(16 

(16 

(17 

(18 



8215 at £1 17 0. 
2107 at £1 13 0. 
8215 at £4 6 8. 
2-154 at £7 1 3. 
2701 at £2 3 4. 
2715 at £1 17 21 
2157 at £3 
8210 at £1 
2157 at £2 
142 at £1 



15 2J. 
18 6f. 
7 4^-. 
15 2J. 
95 at £15 14 7^. 
37 at £1 19 5f. 
2176 at £2 15 4- 
BuLE 8. — When the price and quantity given are of Beveral 
denominations, multiply the price by the integers, and take 
parts with the parts of the integers for the rest. 

(1) At £3 17 6 per cwt., what is the value of 26 qrs. 2 cwt. 
14 lb. of tobacco ? 



Ans. £6947 15 0. 
Ans. £3476 11 0. 
Ans. £18931 18 4. 
Ana. £16212 12 6. 
Am. £6862 8 4. 
Ans. £6061 7^. 
Ans. £8108 19 5^. 
Ans. £6189 5 7f 
Ans. £5109 7 10^. 
Ans. £250 2 6^. 
Ans. £1494 7 4^. 
Ans. £78 8|. 
Ans. £6022 7^. 



2 



lb. 
14 



i 


£3 17 6 
5 




19 7 9 
6 


i 


96 17 6 
1 18 9 
9 8J 




99 6 llj 



6 X 6 = 25 



(2) At £1 4 9 per cwt. what comes 17 cwt. 1 qr. 17 lb. of 
cheese to? Ans. £21 10 8. 

(3) Sold 85 cwt. 1 qr. 10 IK of cheese, at £1 7 8 per cwt. : 
what does it come to? ^9w. £118 1 0^. 
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(4) Hops at £4 5 8 per cwt. : what must be giyen for 72 
cwt. 1 qr. 18 lb. ? Ans. £310 3 2, 

(5) At £1 1 4 per cwt. what is the value of 27 cwt. 2 qr. 
15 lb. of Malaga raisins ? Am. £29 9 6^. 

(6) Bought 78 cwt. 3 qr. 12 lb. of currants, at £2 17 9. 
per cwt. : what did I give for the whole ? Ana, £227 14 0. 

(7) Sold 66 cwt. 1 qr. 17 lb. of sugar, at £2 15 9 the cwt.: 
what does it come to? Ans. £157 4 4i. 

(8) Tobacco at £3 17 10 the cwt. : what is the value of 97 
cwt. 151b.? Ans. £S78 3. 

(9) At £4 14 6 the cwt. what is the value of 37 cwt. 2 qrs. 
13 lb. of double refined sugar ? Ans. £177 14 8^. 

(10) Bought sugar at £3 14 6 the cwt. : what did I give for 
15 cwt. 1 qr. 10 lb. ? Ans. £57 2 9. 

(11) I send a tankard of standard gold weighing 17 oz. 
8 dwts. 18 grs. to the Mint, where it is taken at £3 17 10^ 
per ounce : what should I be paid for it ? Ans, £67 17 11. 

(12) I purchase 1 cwt. 2 qrs. 10^ lb. of silk at £37 6 8 
per cwt : what have I to pay ? Ans. £59 10 0. 

(13) What is the duty on 13 hhds. 42 gals, of Madeira, at 
£25 13 6 per hhd.? Ans. £350 17 10. 

■(14) A merchant at Calcutta bought a crop of Indigo, con- 
sisting of 149 acres, 3 roods, and 20 perches, for £54 10 
per acre ; he also paid Qd. in the pound duty, and £34 8 
to the auctioneer : how much did he pay altogether ? 

Ans. £8406 8 6. 

(15) Bought 3 cwt. of bees'-wax, 1 for £4 6 4, another for 
£4 11 0, and another for £5 16 8 : what did they cost me 
per lb. respectively ? Ans. did., 9|d. and Is. 0^. 

(16) Bought 72 yards of poplin at 3s. bd. p^r yard, and flie 
same quantity of velvet at 14». 7d, per yard : what did they 
cost me? Ans, £12 6 0, and £52 10 0. 

(17) Bought 80 yards of satin at 15«. Sd. per yard, and the 
same quantity of broad cloth at 168. 8^. per yard : how much 
did they cost ? Ans. £61 and £66 13 4^. 

(18) Bought 42 lb. of copper at ll^d, per lb. and the same 
quantity of tin at Is, S^, per lb. : how much did they cost ? 

Ans. £2 3 and £2 13 0. 

(19) What is the rent of 7 acres, 3 roods, 16 perches, at 
£3 8 per acre? Ans, £26 13 9f 



102 TABB AND TRET. [tITiOB's 

The Allowances usually made in Avoirdupois Weight are Tabs, 
Tret, and Cloff. 

Tabe is an Ulowance made to the buyer for tbe weight of 
the box, barrel, bag, &c., which containB the goods bought, and 
is either 

At so much per box, barrel, &c 

At so much per cent., or 

At so much in the gross weight 

Tbbt is an allowance of 41b. in every 104 lb. for waste, 
dust, &c., made by the merchant to the buyer. 

Cloff is an allowance of 2 lb. to the citizens of London, on 
every draught above 3 cwt. on some sort of goods. 

Gboss Weight is the whole weight of any sort of goods, 
and that which contains it. 

SxTTTLE is when part of the allowance is deducted from the 
gross. 

Neat is the pure weight, when all allowances are deducted 

BuLE r. — ^When the tare is at so much per bag, barrel, &c., 
multiply the number of bags, barrels, &c., by tiie tare, and 
subtract the produce from the gross, the remainder is neat. 

Note. — To reduce pounds into gaUons, mvUivly hy 2, d^tide 
by 16. 

(1) In 7 frails of raisins, each weighing 5 cwt. 2 qrs. 5 lb. 
gross, tare at 23 lb. per frail, how much neat weight ? 

Ans.37 cwt.lqr.ilb. 
23 
7 



5. 


.2 , 


,.5 

7 


or, 6 . . 2 . . 5 
23 


88. 

1. 

37. 


.3. 
.1 , 


. . 7 = gross. 
.21 = tare. 
. 14 neat. 


6..1..10 
7 
37 . .1 . . 14 



28)161(6 . 
140 1.. 
21 

^2) What is the neat weight of 25 . hogsheads of tobacco, 
weighing gross 163 cwt. 2 qrs. 15 lb., tare 100 lb. per hogs- 
head ? Ans. 141 cwt.lqr.7 lb. 

(3) In sixteen bags of pepper, each 85 lb. 4 oz. gross, tare 
per bag 3 lb. 6 oz., how many pounds neat ? Ans. 1311. 

EuLE 2. — When the tare is at so much in the whole gross 
weight, subtract the given tare from the gross ; the remainder 
is neat. 
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^4) Wliat is the neat weight of 6 hogsheads of tobacco, 
weighing gross 76 cwt. 1 qr. 14 lb. tare in the whole 762 lb. ? 

Ana. 68 cwt. 2 qrs. 18 lb. 

(5) In 75 barrels of figs, each 2 qrs. 27 lb. gross, tare in 
the whole 597 lb., how much neat weight ? Am. 50 cwt. 1 qr. ' 

ExjLE 3. — ^When the tare is at so much per cwt., divide iie 
gross weight by the aliquot parts of a cwt., which subtract 
&om the gross ; the remainder is neat. 

Note.— 7 lb. is ^, 8 lb. is ^, 14 lb. is i, 16 lb. |. 

(6) What is the neat weight of 18 butts of currants, each 
8 cwt 2 qr. 5 lb., tare at 14 lb. per cwt. ? 

cwt. qr. Jb. 
8 2 6 

9 X 2 = 18 



76 


8 17 
2 


14= 4 153 
12 


3 6 
25i 


134 


2 8} 



(7) In 25 barrels of figs, each 2 cwt. 1 qr. gross, tare per 
cwt. 16 lb., how much neat weight ? Ans. 48 cwt. gr. 24 Z&. 
"\ What is the neat weight of 9 hogsheads of nutmegs, 
I weighing gross 8 cwt. 3 qrs. 14 lb., tare 16 lb. per cwt. 

' ^ Ana. 68 CM?^ 1 qr. 24 Jb. 
BuLE 4. — ^When tret is allowed with tare, divide the pounds 
suttle by 26, the quotient is the tret, which subtract from the 
suttle ; the remainder is neat. 

(9) In one butt of currants, weighing 12 cwt. 2 qrs. 24 lb. 
gross, tare 14 lb. per cwt., tret 4 lb. per 104 lb., how many 
pounds neat? 

12 2 24 

60 
28 

14 = i 1424 gross. 
178 tare. 
26)1246 mtUe. 
_^tret. 
ri99 neai. 
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riO) In 7 cwt. 3 qrs. 27 lb. gross, tare 36 lb., tret 4 lb. per 
104 lb., how many pounds neat ? Ans, 826 W, 

(11) In 152 cwt. 1 qr. 3 lb. gross, tare 10 lb. per cwt., tret 
4 lb. by 104 lb., bow much neat weight ? Ans. 133 ctot. 1 qr, 11 lb. 

Bulb 6. — ^When doff is allowed, multiply the cwt. snttle by 
2, divide the product by 3, the quotient will be the pounds 
clo£^ which subtract from the suttle ; the remainder will be 
neat. 

(12) What is the neat weight of 3 hogsheads of tobacco, 
weighing 16 cwt. 3 qrs. 20 lb. gross, tare 71b. per cwt. tret 
4 lb. per 104 lb., cloff 2 lb. for 3 cwt. ? Ans. 14 cwt. 1 qr. 31b. 

7 = tV 15 3 20 gross. 
3 27j- tare. 



14 


3 
2 


20| siUile. 
Stret. 


14 


1 


12^ suttle. 
H chff. 


14 


1 


3 neat. 



(13) In 7 hogsheads of tobacco, each weighing gross 5 cwt. 
2 qrs. 7 lb., tare 8 lb. per cwt., tret 4 lb. per 104 lb., cloff 
2 lb. per 3 cwt., how much neat weight ? 

Ans. 34 ctot. 2 qrs, 8 lbs. 



BILLS OF PAKCELS. 

hosieb's. 

(1) Mr. James Smith February 9th, 18G3. 

Bought of John Gray, 

8. d. £. e. d. 

15 pair of worsted stockings at 4 6 per pair 

1 doz. pair of thread ditto at 3 2 
^ doz. pair of black silk do. at 8 3 

l\ doz. pair of milled hose at 4 2 

2 doz. pair of cotton ditto at 7 6 
17 yards of fine flannel ... at 1 8 

£21 18 4 
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HEBOBBS. 

(2) Mrs. Bland February 12tli, 1864. 

Bought of John Atkinson. 

8. d. £. e. d 

15 yards of satin at 9 G per yard. 

18i yards of flowered silk . . at 17 4 

12 yards of rich brocade . . at 19 8 

16^ yards of sarsanet at 3 2 

13| yards of Genoa yelyet . . at 27 6 

23 yards of lutestring .... at 6 3 

£62 11 9i 



LIKEN-DBAPEB S. 

(3) Mr. Edward Jones March 3rd, 1864. 

Bought of John Smith. 

8. d, fj. 8» d. 

4^ yards of cambric at 12 6 per yard. 

12^ yards of muslin at 8 3 .... 

15 yards of printed linen ... at 5 4 .... 

2 dozen napkins at 2 3 each. 

14 ells of diaper at 1 7 per ell. 

35 ells of calico at 1 1^ 

£17 14 11 



MILLINEBS. 



(4) Lady Gordon April 7th, 1864. 

Bought of Jane Eobinson. 



£. 8. 

18 yards of fine lace at 12 

5 pair of fine kid gloves . at 2 
12 Frenchfans at 3 

2 crinoline skirts at 3 3 

4 dozen stockings at 1 

6 lace collars at 2 



d. 

3 per yard. 

2 per pair. 
6 each. 



3 per pair. 

6 per collar. 



£23 14 4 
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WOOLLSN-DBAPBB S. 



(6) John Worthington, Esq. April 3rd, 1864. 

Bought of Thomas Bewley. 



17i yards of fine sergo ... at 

18 yards of drugget at 

15i yards of super, scarlet at 

161 yards of black at 

25 yards of shalloon .... at 
17 yards of drab at 



£. 


1 






8 
9 
2 

18 

1 
17 



d 

9 per yiffd. 



9 
6 



£60 10 5i 



LEATHEBSELLEB S. 

(6) Messrs. Adams and Co. 

Bought of Frederick Johnson. 

8, d, 

27 calf skins at 3 6 per skin 

76 sheep ditto at 1 7 

39 coloured ditto at 1 8 

16 buck ditto at 11 6 

17 Eussia hides at 10 7 each. 

126 lamb skins at 1 2i 



May 1st, 1864. 



GROCERS. 

(7) Rev. Kobert French 

Bought of John Altrim. 

8. d, 

28 lb. of lump sugar at 

2 loaves of double refined, ) . 

weight 15^ lb f ^* 

14 lb. of rice at 

28 lb. of Malaga raisins at 

16 lb. of currants at 

7 lb. of black pepper at 



£39 1 8i 



June 10th, 1864. 



6i per lb. 
lU 

H 

6 

H 

10 



£. 8. d. 



£3 5 5i 
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gheesemongeb's. 

(8) Mr. Samuel Barclay July Sth, 1864. 

Bought of Edward Morris. 

8. d. £. 9. d. 

112 lb. of Cambridge butter . . at 6^ per lb. 

7 cwt. 3 qrs. 12 lb. of new 1 ^ ^g ^ ^^^^ ^^^ 
cueese ••••••••. ..j 

^ firkin of butter, wt. 28 lb. at 5^ per lb. 

6 Cheshire cheeses, wt. 127 lb. at 6i 

2 Warwickshire do. wt. 15 lb at 10^ ... . 

13 lb. of cream cheese at 8^ . . . . 

£30 1 6t 

cobn-ohandlbr's. 

(9) Mr. George Brown January dth, 1865. 

Bought of John Thompson. 

8, d. £,. 8. d. 

Tares, 89 bushels at 1 10 per bushel. 

Peas, 18 bushels at 3 9^ 

Malt, 7 quarters at 63 6 per quarter. 

Hops, 252 lb .^ at 1 6per lb. 

Oats, 6 quarters at 2 4^ per bushel. 

Beans, 136 bushels at 4 8 

£84 9 H 



SIMPLE INTEEEST 

Is the price paid for the use of money. 

The Pbincipal is the money lent for which Interest is to be 
received. 

The Bate peb Cent, is a certain sum agreed on between the 
Borrower and the Lender, to be paid for every £100, for the 
use of the Principal 12 months. 

The Amount is the Principal and Interest added together. 

Interest is also applied to Commission, Brokage, Pur- 
chasing of Stocks, and Insurance, and are calculated by the 
same roles. 
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To find the interest of any mm of money for a year, 

EuLE 1. — Multiply the principal by the rate per oeni, 
that product, divided by 100, will give the interest required. 

Suppose it is required to find the interest on £725 for 1 
year at 6 per cent. 

Proceeding by Simjple Proportion^ we would say, 

£100 : £726 : : £6 
146 

1 

Hence we obtain the following rule : — 

To find the interest of any sum for a year. 

Bulb 1. — ^Multiply the Principal by the rate per cent, and 
divide the product by 100. 

For several years, 

(2) Multiply the interest of one year by the number of 
years given in the question, ^md the product will be the 
answer. 

(3) If there be parts of a year, as months, weeks, or days, 
work for the months by the aliquot parts of a year, and for 
the weeks and days by the Eule of Three Direct. 



EXAMPLES. 

(1) What is the interest of £375 for a year, at 5 per cont 
per annum ? 

375 
5 



18|75 

20^ 

16|00 



Ana. £18 16 
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(2) What is tho interest of £270 for 1 year at 4 per cent. ? 

£270 

4 

10-80 
20 

^^'^^ ^w. £10 16 0. 

Here we stop off two plaees from right to left and prefix the 
decimal point, this process being eqnivfdent to dividing by 
100. 

(3) What is the interest of £86 8 4 for 7 years and 5 
mouths, at 5 per cent. ? 

£. 8, d, 
20) 86 8 4 

4 6 5 is the interest for 1 year, at 5per cent 

7 

£.8,d. 80 4 11 is the interest for 7 years. 

4 6 5 -7- 3 =3 1 8 9| is the interest for 4 months. 
1 8 9|-^ 4 =072 ^ is the interest for 1 month. 
And 32 11^ is the required interest. 

To find the amount, add the interest to the principal. 

(4) What is the amount on £1125 for 4 years, at 3 per 
cent 

£1125 
4 

45-00 

3 

135-00 Interest, £135. 

Principal £1125 

Interest 135 

Amount £1260 Ana. 

(5) What is the interest of £945 10 for a year, at 4 per 
cent, per annum ? Ans, £37 16 4|. 

(6) What is the interest of £647 15 at 6 per cent, per 
annum, for three years ? Ans. £82 3 3. 

(7) What is the interest of £254 17 6 for 5 years, at 4 per 
cent, per annum ? Ana. £50 19 6. 
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(8) What is the amonnt, principal, and interest of £556 
13 4, at 5 per cent, per annum, for five years ? 

Ans. £695 16 8. 

(9) My correspondent writes me word, that ho has bought 
goods to the amount of £754 16 on my account : what does 
his commission come to at 2^ per cent. ? Ana. £18 17 4|. 

(10) If I allow my factor 8 J per cent, for commission, what 
may he demand on tiie laying out of £876 5 10 ? 

Am. £32 17 2^. 

(11) At 1101 per ce^t. what is the purchase of £2054 16 
Stocks? Ans. £2265 8 4. 

(12) At 104f per cent. Bank Annuities, what is the purchase 
of £1797 14 0? ^««.£1876 6 11*. 

(13) At 96* per cent, what is the purchase of £577 19 
Bank Annuities? Ans. £6bd 3 3*. 

(14) At 124f per cent, what is the purchase of £758 17 10 
India Stock? Ans. £945 16 4t. 



BEOKAGE 

Is an allowtmce to Brokers for helping merchants or fisujtors 
to persons to buy or seU their goods. 

EuLE. — Divide the sum given by 100, and take parts from 
the quotient with the rate per cent. 

(15) In a certain railway the £100 shares sell each at £59^ : 
what sum must I pay for £1284 of such stock including the 
broker's charge of 2«. 6d. per cent, on the amount ? 

Ans. £770 7 11*. 

(16) If I employ a broker to sell goods for me, to the value 
of £2575 17 6, what is the brokage at 4^. per cent. ? 

25175 17 6 
20 

16|17 4«. i 25 15 2. 

_1? Ans. £5 3 OJ 

2|10 

(17) When a broker sells goods to the amount of £7105 
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5 10, what may he demand for brokage, if he is allowed 5^. Qd, 
percent.? ^»«. £19 10 9 J. 

(18) If a broker is employed to buy a quantity of goods, to 
the yalue of £975 6 4, what is the brokage at 68. 6d, per 
cent. Ans. £3 8 4^. 

(19) What is the interest of £257 5 1 at 4 per cent., for a 
year and three quarters? Ans, £18 1^. 

(20) What is the interest of £479 5 for 6 years 1 quarter, 
at 5 per cent, per annum? Ans. £125 16 0}. 

(21) What is the interest of £576 2 7 for 7i years, at ^ 
per cent, per annum ? Ans, £187 19 1^. 

(22) What is the interest of £259 13 6 for 140 days at 

6 per cent, per annum ? Ans, £4 19 lOi 

(23) What is the interest of £1363 8, at 9 per cent, per 
annum, for 3 years, 164 days? Ans, £419 15 6 J. 

(24) What is the interest of £155 for 7 weeks, and for 
20 weeks, 6 days, at 6 per cent, per annum ? 

Ans, £1 9^., and £3 2 0. 

(25) What discount at the rate of 5 per cent, per annum 
must I pay on a bill for £76 10 0, negotiated on tiie 12th of 
May and due on the 24th of June, and for one of £54 nego- 
tiated on the same day and due on the 7th of July ? 

Ans,'Ss, lid, and Ss, 3d. 

Wlien the amount, time, and rate j>er cent, are given to find 
the ^incipal, 

EuLE. — As the amount of £100 at the rate and time given : 
is to £100 ; : so is the amount given : to the principal 
required. 

(26) What principal being put to interest will amoimt to 
£402 10 in 5 years, at 3 per cent, per annum ? 

3 X 5 + 100 = £115 : 100 : : £402 10 

_20 _20 

2300 8050 

100 

23|00)8050|00)£350 Ans. 

(27) What principal, being put to interest for 9 years, will 
amount to £734 8 at 4 per cent, per annum ? Am, £540. 
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(28) What piinoipd being put to interest for 7 years, at 5 
per cent, per annum, will amount to £334 16 0? Ana. £248. 

When the princvpal rate per cent, and the amount are given^ 
to find the time. 

BuLE. — ^As the interest of the principal for 1 year : is to 1 
year : : so is the whole interest : to the time required. 

(29) In what time ^vill £350 amount to £402 10 0, at 3 por 
cent, per annum ? 

350 As 10..10 : 1 : : 52..10 : 5 

3 20 20 

10150 210 21|0)105|0(5 years. Ane. 402..10 

20 JL06 350.. 9 

10|00 52..10 

(30) In what time will £640 amount to £734 8 0, at 4 per 
cent, per annum ? Ans. 9 years. 

(31) In what time will £248 amount to £334 16 0, at 6 per 
cent, per annum ? Ans. 7 years. 

When the jprindpcH, amount, and time are gtven^ to find (he 
rate per cent. 

KuLB. — As the principal : is to the interest for the whole 
time : : so is £100 to the interest of the same time. Diyide 
that interest by the time, and the quotient will be the rate per 
cent. 

(32) At what rate per cent, will £350 amount to 402 10 0, 
in o years' time ? 

£402 10 

350 As £350 : £52 10 : : £100 : £15. 

52 10 _^ 

1050 

100 

36|0)105000|0(300«. £15 -i- 5 = 3 per cent. 

(33) At what rate per cent. wiU £248 amount to £334 16 
in 7 years' time ? Ans. 5 per cent. 

(34) At what rate per cent, will £540 amount to £734 8 
in 9 years' time ? Ans, 4 per ceni. 
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SIMPLE INTEKEST.—WoBKBD by Dboimalb. 

Thsbb are^ five letters to bo observed in Simple Interest, 
iz. : — 

P the Principal. 

T the Time. 

E the Eatio, or per cent. 

I the Interest. 

A the Amount. 



A TABLE OF BATI08. 



3 


•03 


H 


•055 


8 


•08 


3^ 


•035 


6 


•06 


8* 


•085 


4 


•04 


6^ 


•065 


9 


•09 


4^ 


•045 


7 


•07 


H 


•095 


5 


•05 


n 


•075 


10 


•1 



Note. — ^The Eatio is the simple interest of £1 for one year, 
at at the rate per cent, proposed, and is found thus : — 
£ £ £ 
As 100 : 3 : : 1 : -03. As 100 : 3-5 : : 1-035. 



When the jprincipal, iimc^ and rate per cent.dre given to find 
the interest. 

EuLB. — Multiply the principal, time, and rate together, and 
it will give the interest required. 

NoTB. — ^Tho proposition and rule are better expressed 
thus : — 

1. When p, r, t, are given to find *. 

EuLB. — prt — i. 

Note. — ^When two or more letters are put together like a 
'. ord, they are to be multiplied into one another. 



lU 
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EXAMPLES. 

(1) What is the interest of £945 10 for three years, at 5 
per cent, per annum ? 

Ans. £945-5 x -05 x 3 = 141-825, or £141 16 6. 

(2) What is the interest of £547 14 at 4 per cent, per 
annum, for 6 years? Ans. £131 8 11, 2 gra. -08. 

(3) What is the interest of £796 15 at 4^ per cent, per 
annum, for 5 years ? Ans. £179 5 4, 2 qra. 

(4) What is the interest of £397 9 5 for 2^ years, at 3^ 
per cent, per annum? Ans. £34 15 6, 3-56 qrs, 

(5) What is the interest of £554 17 6 for 3 years, 8 months, 
at 4^ per cent, per annum ? J.»w. £91 11 1 — 22. 

(6) What is the interest of £236 18 8 for 3 years, 8 months, 
at 5^ per cent, per annum? Ans. £47 15 7^, '293. 



When the interest is far any number of days only. 

BuLE. — ^Multiply the interest of £1 for a day, at the given 
rate, by the principal and number of days : it will give the 
answer. 

Interest of £1 for one day. 



Per Cent. 


Decimals. 


Per Cent. 


Dedmah. 


3 


•00008219178 


H 


•00017808219 


H 


■00009589041 


7 


•00019178082 


i 


•00010958904 


7* 


•00020547945 


H 


•00012328767 


8 


•00021917808 


6 


•00013698630 


8i 


•00023287671 


6i 


•00015068493 


9 


•00024657634 


6 


•00016438356 


9* 


•00026027897 



Note. — The above table is thus foimd : — 

As 365 : -03 : : 1 : -00008219178. And as 865 : -035 : 1 : 
•0000959041, &c. 

EXAMPLES. 

(7) What is the interest of £240 for 120 days, at 4 per 
cent, per annum? 

Ans. -00010958904 x 240 x 120 = £3 8 IJ. 



ASSISTANT.] SIMPLE INTEBSST. 115 

(8) What IS the interest of £364 18 for 154 days, at 5 
per cent, per annum ? Am. £7 13 llj. 

(9) What is the interest of £725 15 for 74 days, at 4 
per cent, per annum ? Ans. £5 17 8^. 

(10) What is the interest of £100 from the 1st of June, 
1775, to the 9th of March following, at 5 per cent, per 
annum? Ans. £3 16 11|. 

2. When jp, r, t, are given to find a, 

RcLB.--|w< + p = a. 

EXAMPLES. 

(11) What will £279 12 amount to in 7 years, at 4^ per 
cent, per annum? Ans, £867 13 5, 3*04 qrs. 

279-6 X -045 x 7 + 279-6 = 367-674. 

(12) What wiU £320 17 amount to in. 5 years, at 3^ per 
cent, per annum? ^ Am. £376 19 11, 2-8 qrs. 

When there is any odd time given with the whole years, re- 
duce the odd time into days, and work with the decimal parts 
of a year which are equal to those days. 

(13) What will £926 12 amount to in 5^ years, at. 4 per 
cent, per annum? Am. £1130 9 0, 1-92 qrs. 

(14) What wiU £273 18 amount to in 4 years, 175 days, 
at 3 per cent, per annum ? Am. £310 14 If, -35080064 qrs. 

3. When a, r, t, are given, to find jp. 

EXAMPLES. 

(15) What principal, being put to interest, will amount to 
£367 13 5, 3-04 qrs. in 7 years, at 4i per cent, per annum? 
Am. '04:5 X 7 + 1 = 1-315, ^iien 367-674 — 1-315 = £279 12. 

(16) What principal, being put to interest, will amount to 
£376 19 11, 2-8, in 5 years, at 3^ per cent, per annimi? 

Am. £320 17 0. 

(17) What principal, being put to interest, will amount to 
£1130 9 0, 1-92 qrs. in 5^ years, at 4 per cent, per annum? 

Am. £926 12 0. 

(18) What principal wiU amount to £310 14 If, -35010064 
qrs. in 4 years, 175 days, at 3 per cent per annum? 

Ans. £273 18 0. 
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4. When a, p, t, are given, to find r. 
KULE. — -: — = r. 

KXAAIPLES. 

(19) At wliat rate per cent, will £279 12 amonnt to 
£367 13 5, 3-04 qrs. in 7 years? 

Ans. 367-674— 279-6= 88.074, 275-6 x 7 = 1957-2, <ft6» 
88-074 -^ 1957-2 = -045, or ^per cent. 

(20) At what rate per cent, will £330 17 amotint to 
£376 19 11, 2-8 qrs., in 5 years? Ans. S^per cent. 

(21) At what rate per cent, will £926 12 amount to 
£1130 9 0, 1-92 qrs., in 5 J years ? Am. 4 per cent. 

(22) At what rate per cent, will £273 18 amount to 
£310 14 li, -35080064 qrs. in 4 years, 175 days ? 

Ans. 3 per cent. 

5. When a, p, r, are given, to find fc 

a — p 

KuLB. = t. 

pr 

EXAMPLES. 

(23) In what time will £279 12 amount to £367 13 5, 
3-04 qrs. at 4J per cent. ? Ans. 367-674-279-6 = 88-074, 

279-6 X -045 = l2^hS20, then 88-074 -f- 12-5820 = 7 years. 

(24) In what time will £320 17 amount to £376 19 11. 
2*8 qr. at 3^ per cent.? Ans. 5 years. 

(25) In what time wiU £926 12 amount to £1130 9 0, 
1*92 qrs., at 4 per cent. ? Ans. 5^ years. 

(26) In what time will £273 18 amount to £310 14 1 J, 
•35080064 qrs. at 3 per cent. ? Ans. 4 years, 176 days. 

Annuities, or Pensions, dc, in arrears. 

Annuities, or pensions, &c., are said to be in arrears when 
they are payable or due, either yearly, half-yearly, or quar- 
terly, and are unpaid for any number of payments. 

Note. — U represents the annuity, pension, or yearly rent, 
, r, a, as before. 

1. When u, r, t, are given, to find a. 
ttu — tu 
KuLB. — T) — X »• : 4- <M = a. 
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EXAMPLES. 

(27) If a salary of £150 be forborne 6 years, at 6 per cent., 
what would it amount to ? Ana, £826. 

3000 

6 X 5 X 150— 5 = 150 = 3000 /^en —^ X '05 + 5 x 

150 =£825. 

(28) If £250 yearly pension be forborne 7 years, what will 
it amount to in that time, at 4 per cent.? Ana, £1960. 

(29) There is a house let upon lease for 5^ years, at £60 
per annum, what will be the amount of the whole time, at 4^ 
percent.? ' ^iw. £363 8 3. 

(30) Suppose an annual pension of £28 remain impaid for 
8 years, what would it amoimt to, at 6 per cent. ? 

Am. £263 4 0. 

Note. — ^When the annuities, &c., are to be paid half-yearly, 
or quarterly, then, 

For hoUf-yeady payments^ take half of the ratio, half of the 
annuity, &c., and twice the number of years ; and, 

For quarterly payments, take a fourth part of the ratio, a 
fourth part of the annuity, &c., and four times the number of 
years, and work as before. 

examples. 

(31) If a salary of £150, payable every half-year, remains 
unpaid for 5 years, what would it amount to in that time, at 
5 per cent. ? Ans. £834 7 6. 

(32) If a salary of £150, payable every quarter, was left 
unpaid for 5 years, what would it amount to in that time, at 
5 per cent. ? Ans. £839 1 3. 

Note. — It may be observed, by companng these last ex- 
amples, the amount of the half-yearly payments are moro 
advantageous than the yearly, find the quarterly more than 
the half-yearly* 

2. When a, r, t, are given, to find u. 

^ 2a 
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EXAMPLES. 

(33) If a salary amounted to £825 in five years, at 5 per 
cent., what was the salary ? Ana. £160. 
825 X 2 = 1650, 5 x 5 x '05-^ x '05 + 5 x 2 = 11 then 

1650-f-ll = £150. 

(34) If a house is to he let upon a lease for 5^ years, and 
the amount for that time he £863 8 8, at 4^ per cent., what 
is the yearly rent? Ana. £60. 

(85) If a pension amounted to £1960 in 7 years, at 4 per 
cent., what is the pension ? Ana. £250. 

(36) Suppose Ihe amount of a pension be £268 4 in 8 
years, at 5 per cent., what is the pension ? Ana. £28. 

Note. — ^When the payments are half-yearly, then take 4a 
and half of the ratio, and twice the numher of years : and if 
quarterly, then take 8a, one fourth of the ratio, and four times 
tiie number of years, and proceed as before. 

(37) If the amount of a salary, payable half-yearly, for 5 
years, and at 5 per cent., bo £834 7 6, what is the salary ? 

Ana. £150. 

(38) If the amount of an annuity, payable quarterly, be 
£839 1 3, for 5 years, at 5 per cent., what is the annuity ? 

^fw.£l50. 
3. When w, a, <, are given to find n 

2a — 2ut _ Tj 

BuLE. — Ta — A "" -**• 
uU—ut 

EXAMPLES. 

(39) If a salary of £150 per annum amounts to £825 in 5 
years, what is the rate per cent. ? Ana. 5 per cent, 

150 

826 X 2^150 X 5 X 2 = 150 then X60 x 5 x 5-150 x "5 
= •05. 

(40) If a house be let upon lease for 5^ years, at £60 per 
annum, and the amount for that time be £363 8 8, what is 
the rate per cent. ? Ana. 4^ per cent. 

(41) H a pension of £250 per annum amoimts to £1960 in 
7 years, what is tho rate per cent. ? Ana. 4 per cent. 

(42) Suppose the amount of a yearly pension of £28 be 
£263 4 in 8 years, what is the rate per cent.? 

An» 6 per ceni. 
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Note. — ^When the payments are half-yearly, take 4a — iut 
for a dividend, and work with half the annuity, and double 
the number of years for a divisor ; if quarterly, take 8a — 8tU, 
and work with a fourth of the annuity, and four times the num- 
ber of years. 

(43) If a salary of £150 per annum, payable half-yearly, 
amounts to £834 7 6 in 5 years, what is the rate per cent.? 

Ans, 6 per cent. 

(44) If an annuity of £150 per annum, payable quarterly, 
amounts to £839 1 3 in 5 years, what is the rate per cent. ? 

Ans. 5 per cent. 
4. When m, a, r, are given to find t, 

2 /2& a^ X 

Bulb.— First, — — 1 = a? ; then v — + -p -o =T. 
r XT ^ z 

(45) In what time will a salary of £150 per annum amount 
to £825 at 5 per cent. ? Ans. 5 years. 

2 825 X 2 39 X 39 

•06- 1 = ^^im^5 = 220— f- = 380-25. 



-39 



V220 + 380-25 = 24-5 ^ = 5 years. 

(46) If a house is let upon lease for a certain time for £60 
per annum, and the entire payment amount to £363 8 3, at 
4 J per cent., what time was it let for ? Ans. 5i years. 

(47) If a pension of £250 per annum, being forborne a cer- 
tain tmie, amounts to £1960 at 4 per cent., what was the time 
of forbearance ? Ans. 7 years. 

(48) In what time will a yearly pension of £28 amount to 
£263 4 0, at 5 per cent.? Ans. 8 years. 

Note. — If the payments are half-yearly, take half the ratio, 
and half the annuity ; if quarterly, one fourth of the ratio and 
one fourth of the annuity ; and T will be equal to those half- 
yearly or quarterly payments. 

(49) If an annuity of £150 per annum, payable half-yearly, 
amounts to £834 7 6 at 5 per cent., what time was the pay- 
ment forborne ? Ans. 5 years. 

(60) If a yearly pension of £150, payable quarterly, 
amounts to £839 1 3, at 5 per cent., what was the time of 
forbearance ? Ans. 5 years. 
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A Table for finding the interest of any sum of money for 
any number of months, weeks, or days, at any rate per cent. 



TEAR. 


GALEN. MONTH. 


WEEK. 


DAY. 


£ 


£ 8. 


d. 


£ «. d. 


£ 8, d. 


1 


.1 


8 


^ 


OJ 


2 


3 


4 


9 


If 


8 


5 





1 1} 


2 


4 


6 


8 


16^ 


2^ 
8 


6 


8 


4 


1 11 


6 


10 





2 3S 


4 


7 


11 


8 


2 8i 


4i 


8 


13 


4 


3 1 


5J 


9 


15 





3 5^ 


6 


10 


16 


8 


3 101 
7 8i 


6J 


20 


1 13 


4 


1 u 


30 


2 10 





11 6i 


1 7f 
2 2i 


40 


3 6 


8 


15 4f 


50 


4 3 


4 


19 2^ 


2 9 


60 


5 





13 0^ 


3 3i 


70 • 


5 16 


8 


1 6 11 


3 10 


80 


6 13 


4 


1 10 91 


4 4| 


90 


7 10 





1 14 7i 


4 11 


100 


8 6 


8 


1 18 5| 


5 £^ 


200 


16 3 


4 


3 16 11 


10 11 
16 2 


300 


25 





5 15 4i 


400 


33 6 


8 


7 13 10 


1 1 11 


500 


41 13 


4 


9 12 34 


1 7 4f 


600 


50 





11 10 9 


1 12 104 
1 18 4{ 


700 


58 6 


8 


13 9 2f 


800 


66 13 


4 


15 7 Si 


2 3 10 


900 


75 





17 6 If 


2 9 3f 


1,000 


83 6 


8 


19 4 7i 


2 14 94 


2.000 


166 13 


4 


38 9 2f 


5 9 7 


3,000 


250 





57 13 10 


8 4 4i 


4,000 


330 6 


8 


76 18 5 


10 19 2 


5.000 


416 13 


4 


96 3 


13 13 114 


6,000 


500 





115 7 8i 


Id 8 9 


7,000 


583 6 


8 


134 12 34 


19 3 G^ 


8,000 


666 13 


4 


153 16 11 


21 18 4 
24 13 1 


9.000 


750 





173 1 6J 


10,000 


830 6 


8 


192 6 'If 


27 7 11 


20.000 


1,666 13 


4 


384 12 34 


54 15 10 . 


80,000 


2,500 





576 18 5^ 


82 3 10 



ASJSlSTAliT.J BUiPhU INTfifiEST* l2l 

EuLis. — ^Multiply the principal by the rate per cent, and 
the number of months, weeks, or days, which are required, cut 
off two figures on the right hand side of the product, and col- 
lect from the table the several sums against the different num- 
bers as when added will make the number remaining. And 
the several sums together will give the interest required. 

N.B. For every 10 that is cut off in months, add M, ; for 
every 10 cut off in weeks, add a half-penny ; and for 40 in the 
days, 1 farthing. 

1. What is the interest of £2467 10 0, for 10 months, at 4 
per cent, per annum ? 

2467 10 900 75 

4 80 6 13 4 
9870~0 7= 11 8 

. 10 987 = 82 5 

987100 

2. What is the interest of £2467 10 0, for 12 weeks, at 5 
per cent, ? 

2467 10 1000 = 19 4 7i 

5 400= 7 13 10 
1233rT0 80= 1 10 9i 

12 60= 2^ 

•ngoTSO" 1480150 = 28 9 5 

3. What is the interest of £2467 10 0, for 50 days, at 5 
per cent. ? 

2467 10 7000 = 19 3 6i 

6 400= 1 1 11 
14805 2= U 

50 50 = Ot 

7402150 7402150 = 20 5 7 

To find what an estate, from 1 to 60,000 per annum^ will 
come to for 1 day. 

BuLE. — Collect the annual rent or income from, the table for 
1 year, against which take the several sums for 1 day, add 
ihem together, it will give the answer. 

a 
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An estate of £876 per anirain, wliat is that ter day ? 
300 = 16 5i 
70 = 3 10 
6 = 4 

376 = 1 7i 

To find the amount of any income, salary, or servant's 
wages for any number of months, weeks, or days. 

BuLE. — ^Multiply the yearly income or salary by the num- 
ber of months, weeks, or days, and collect the product from 
the table. 

What will £270 per annum come to at 11 months, for 3 
weeks, and for 6 days ? 





For 11 Months. 












For 3 Weeks. 






270 2000 = 166 13 4 270 800 = 15 7 8i 


11 900= 76 3 10= 3 10 


2970 '^^= b lb 8 810 = 15 11 6^ 


2970 = 247 10 


For 6 Days, For the whole Time, 


270 1000 = 2 14 9J. 247 10 


6 600=1 12 10^ 15 11 6i 


1620 20 = 11 4 8 9 


1620 = 4 8 9 267 10 3i Ana. 


A Table shomng the number of days from any day in the 


month to the same day in any other month through the year. 






To. 


i 


1 


i 




1 




i^ 

§ 


1 


1 


iili 








Jiin, 


365 


31 


59 


m 


120 


151 


ISI 


212 243 


273 304 334 








Feb, 


nM 


365 


28 


59 m 


120;i50 


1S1212 


242'273 303 








Mar. 


so(i|s37 sefl 


ail 61 


92^122 


153 184 


214 245 275 






1 ^ 


ApT, 


215WG)\M 


365' so 


6L 


91 


122 153 


]832H'244 






May 


^4=i27fia04;3a5 3ti5 


31 


61 


92 123 


153184 


214 






^ 


June 


21 i 2 in 2n:dU^[ 


365 


30 


Gl 


91122453 


183 








July 


lK4 2lri24S!274 304 


335 


365 


31 


6%\ ^i'l23U53 








Aug. 


15:: ISt 212 243 273 


30i 


334 


3ti5 


31 


6i; 92 


122 








Sep. 


r2> ir>-A isi 212 242 


273 


mn 


334 3ti5 


30' 61 


M 








Oct. 


'M 


12;! 101 


1S2 2J2'2i;;'273 


304 33-^365; 31 


61 








Nov, 


Gl 


92 120 


151 1^;] '^iJi :>J-i 


273 ■101;334'365 


30 








Deo, 


31 


62 


90 


121 15l,ly2 212,243,274 304 335 

i 1 1 1 


365 
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DISOOXJNT 

Is an allowanoe made for paying money before it actually 
becomes dne, and is merely the interest on the fatore debt 
itself— 

Tbus if A bas to pay B £100 at tbe end of a year, and A 
agrees to pay it now on condition of B subtracting the interest 
on the future debt itself, this sum is called the discoimt. 

EuLE. — ^As £100 with the interest for the time given : is to 
that interest : : so is the sum given to the discount required. 

Subtract the discount from the given sum, and the re- 
mainder will be the present worth. 

EXAMPLES. 

(1) What is the discount and present worth of £487 12 
for 6 months, at 6 per cent, per annum ? 

6wi6 As 103 : 3 : : 487 12 

■ 3 ^ 20 

100 2060 9752 

103 _3 £ «. 

20610)292516)14 4 discount. 
487 12 206 

14 4 865 

Ana. £473 8 Opreaent worth. 824 

416 = 4s. 

(2) What is flie present payment of £857 10 which was 
agreed to be paid nine months hence, at 5 per cent, per 
annum ? Ans. £344 117 nearly. 

(3) What is the discount of £275 10 for 7 months, at 
5 per cent, per annum ? Ans, £7 16 If nearly, 

(4) What is the present worth of £527 9 1 payable 7 
months hence, at 4J per cent. ? Ans. £514 13 lOf nearly. 

(5) Sold goods for £875 5 6 to be paid in 5 months hence ; 
what is the present worth at 4J per cent. ? 

Ans. £859 3 3| nearly, 
G 2 
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(6) What is the present worth of £500 payable in 10 
months, at 5 per cent, per annum ? Ans, £480. 

Sr) How much ready money can I receive for a note of 
due 15 months hence, at 5 per cent. ? 

Ans. £70 11 9J nearly. 

(8) What will be the present worth of £150 payable at 3 
four months, i. e., one-third at four months, one-third at 8 
months, and one-third at 12 months, at 5 per cent, discount ? 

Ans. £145 3 8}. 

(9) Sold goods to the value of £575 10 to be paid at two 
8 months, what must be discoimted for present payment, at 5 
percent.? Ans. £10 11 4J. 

(10) What is the present worth of £500 at 4 per cent. 
£100 being paid down, and the rest in two 6 months ? 

Ans. £488 7 8^. 

(11) If 3 J per cent, be deducted from £109 10 what ^ 
remain ? Ans. £105 13 4^. 

Note. S represents the sum to be discounted. 
P the present worth. 
T the time. 
B the ratio. 



a the ratio. 
I. When 8, t, r, are given, to find p. 

a 



Bulb. = ». 

tr + 1 ^ 



EXAMPLES. 



(1) What is the present worth of £357 10 to be paid 9 
months at 5 per cent. ? 

357-5 ^ 

•75 X -05 + 1 "" ^^'^^^^ Am. 844 11 6f . 168. 

(2) What is the present worth of £275 10 due 7 months 
ience, at 5 per cent. ? Ans. 267 13 lO^y. 

(3) What is the present worth of £875 5 6 due 5 months 
hence, at 4^ per cent. ? Ans. £859 8 SfyJ^. 

^) How much ready money can I receive for a note of 
£76 due 15 months hence, at 5 per cent. ? Ans. £70 11 9fV» 
n. When jp, <, r, are given, to find s» 
BuLE. p^r + p = 8. 
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XXAMPLES. 

(5) If the present worth of a sum of money due 9 months 
hence, allowing 5 per oent^ be £344 11 6 3-168 ^rs., what 
was the sum first due ? Ans, £357 10. 

344,5783 x ,75 x 05 + 344,5783 = £357 10. 

(6) A person owing a certain sum, payable 7 months hence 
agrees with his creditor to pay him down £267 13 10^^ 
idlowing 5 per cent, for present payment, what is the debt ? 

Ans. £275 10. 

(7) A person receives £859 3 3 J yf^, for a sum of money 
due 5 months hence, allowing the debtor 4^ per cent, for 
present payment, what was the sum due ? Am, 875 5 6. 

(8) A person paid £70 11 9,^ for a debt due 15 months 
hence, he being allowed 5 per cent, for the discount, how 
much was the debt ? An8, £75. 

n. When 8, p, <, are given, to find r. 

BuLE. fZ^ = r. 
tp 

EXAMPLES. 

(9) At what rate per cent, will £357 10 payable 9 months 
hence, produce £344 11 6 3,168 qrs, for present payment ? 

Ans, 5 per cent, 

357.5—344.5783 .. „ 

^,, ^„ -rr -r^ = '05 = 5 percent. 

344-5783 x -75 ^ 

(10) At what rate per cent, will £275 10, payable 7 months 
hence, produce £267 13 10^,- for the present payment ? 

Ans, 5 per cent, 

(11) At what rate per cent, will £875 5 6, payable 5 
months hence, produce the present payment of £859 3 S^rrs ^ 

Ans. 4^ per cent. 

(12) At what rate per cent, will £75, payable 15 months 
hence, produce the present payment of £70 11 9^^^^ ? 

Ans, 5 per cent, 

rV. When s, jp, r, are given, to find t. 



rp 
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EXAMPLES. 

(13) The present worth of £357 10, due for a certaiii time 
to come, is £344 11 6 3*168 qra, at 5 per cent., in what time 
should the sum have been paid without any discount ? 

Am. 9 marUbs. 
357-6--344-5783 „^ ^ 
344-5783 X -05 = '75 = 9 mon^A.. 

(14) The present worth of £275 10, due for a certain time 
to come, is £267 13 10^^^, at 5 per cent. ; in what time should 
the sum have been paid without any discount ? Ans, 7 monihs, 

(15) A person receives £859 3 3f yf^, for £875 5 6, due 
at a certain time to come, allowing 4^ per cent, discount ; I 
desire to know in what time the debt should have been dis- 
charged without any discount ? Ane. 5 months. 

(16) I have received £70 11 9^^ for a debt of £75 allow- 
ing the person 5 per cent, for prompt payment ; I desire to 
know when the debt would have been payable without the 
discoimt p Ans. 15 months. 



EQUATION OF PAYMENTS 

Is when several sums are due at different times, to find a 
mean time for paying the whole debt ; to do which, this is the 
common 

BuLE. — Multiply each term by its time, and divide the sum 
of the product by the whole debt, the quotient is accounted 
the mean time. 

EXAMPLE. 

(1) A. owes B. £200, of which £40 is to be paid at 3 monihs, 
£60 at 5 months, and £100 at 10 months ; at what time may 
the whole debt be paid together, without loss to either ? 
£ m. 

40 X 3 = 120 
60 X 5 = 300 
100 X 10 = 1000 
2|00)14|20 

7 months, -^ 
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(2) 6. owes C. £800, whereof £200 is to be paid at 3 
months, £100 at 4 months, £300 at 5 months, and £200 at 
6 months ; but they agreeing to make but one payment of 
the whole, I demand what time that must be ? 

Ans, 4 months^ 22 days. 

To find the egimted time for the payment of a sum of money 
due at different periods. 

Rule. — ^Find the present worth of each pay- s 
ment for its respective time, thus : ^Tjl =JP* 

Add all the present worths together ; then s —p = d 

and = c. 

pr 

(3) D owes E £200, of which £40 is to be at 3 months, 
£60 at 6 months, and £100 at 9 months ; at what time may 
the whole debt be paid together, discount being allowed, at 5 
per cent. Ans, 6 months^ 26 days. 

vm6 = ^'''''' -w = '^''''' iS = ^^•^^^^• 

then 200 - 39-6Q61 + 58-6365 + 96-3855 = 5-5719. 
K.K71Q 

= 57315 = 6 months, 26 days. 



194-4281 X -05 

(4) E owes F £1200, which is to be paid as follows : £200 
down, £500 at the end of 10 months, and the rest at the end 
of 20 months ; but they agreeing to have one payuaent of the 
whole, discount at 3 per cent., fiie true equated time is de- 
manded ? Ans. 1 year, 11 days. 



COMPOUND INTEREST 

Is that which arises both from the principal and interest ; 
that IS, when the interest on money becomes due, and is not 
paid, compound interest is allowed on that interest unpaid, 
and on the given principal, considered as one sum. 

Bulb 1, — Find the first year's interest, which add to the 
principal ; then find the interest of that sum, which add as 
before^ and so on for the number of years. 



651 6 U 


year. 




5 


551 6 





27|66 5 


27 11 


3 


20 


578 16 


3 3rd year 


11|26 


600 


jpnn. »tt6. 


12 


£78 16 


3 = interest 


3|00 




for 3 years. 
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2. Subtract the given sum fi*om the last amount, and it will 
give the compound interest required. 

EXAMPLES. 

(1) What is the compound interest of £500 forborne 3 
years, at 5 per cent, per annum ? 

600 600 

6 _25 625 

25100 525 \st year. 26 5 
_5 ^^^ " 

26125 
20 

6|00 



(2) What is the amount of £400 forborne 3J years, at 5 per 
cent, per annum, compound interest ? Ans, iAli. 12 6J 

(3) What will £660 amount to in 5 years, at 6 per cent, 
per annum, compound interest ? Ans. £829 11 Ih* 

(4) What is the amount of £550 10 for 3 years and (5 
months, at 6 per cent, per annum, compound interest ? 

Ans. £675 6 5. 

(5) What is the compound interest of £764 for 4 years 
and 9 months, at 6 per cent, per annimi ? Ans. £243 18 8. 

(6) What is the compound interest of £57 10 6 for 5 
years, 7 months, 16 days, at 6 per cent, per annum ? 

Ans. £18 3 8}. 

(7) What is the compound interest of £259 10 for 3 
years, 9 months, and 10 days, at 4^ per cent, per annum ? 

Ans. £46 19 lOi. 

The letters made use of in Compound Interest are — 
A the Amount. 
P the Principal. 
T the Time. 

R the Amount of £1 for 1 year at any given rate, 
which is thus found ? 
As 100 : 105 : ; 1 : 105. As 100 : : 105-5 : : 1 1-055. 
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Table of (he amount of£l for one year. 



Bdlet 


Amounts 


Rates 


Amounts 


Bates 


Amounts 


per cent. 


o/£l. 


percent. 


o/£l. 


per cent. 


of£h 


8 


1.03 


5i 


1055 


8 


108 


H 


1-035 


6 


106 


Si 


1085 


4 


104 


6J 


1-065 


9 


1-09 


*J 


1045 


7 


1.07 


9i 


1-095 


5 


1-05 


7J 


1075 


10 


11 



A Table Bhowing the amount of£il for any number of years 
under 31, at 5 and 6 per cent, per annum. 



Tears, 


5 BcUe 6 


Years. 


5 Bate 6 


1 


1-05000 


106000 


16 


2-18287 


2-54035 


2 


110250 


1-12363 


17 


2-29201 


2-69277 


8 


1-15762 


1-19101 


18 


2-40662 


2-85434 


4 


1-21550 


1-26247 


19 


2-52695 


302559 


5 


1-27628 


1-33822 


20 


2-65329 


3-20713 


6 


1-34009 


1-41852 


21 


2-78596 


3-39956 


7 


1-40710 


1-50363 


22 


2-92526 


3-60353 


8 


1-47745 


1-59384 


23 


3-07152 


3-81975 


9 


1-55132 


1-68948 


24 


3-22510 


404893 


10 


1-62889 


1-79084 


25 


338635 


4-29187 


11 


1-71043 


1-89829 


26 


3-55567 


4-54938 


12 


1-79585 


2-01219 


27 


3-73345 


4-82234 


13 


1-88565 


213292 


28 


3-92013 


511168 


14 


1-97993 


2-26090 


29 


4-11613 


5-41838 


15 


207892 


2-39655 


30 


4-32194 


5-74349 



Note. The preceding table is thus made : As 100 : 105 : : 1 : 
1-05 for the first year; then, As 100 : 105 : : 1-05 : 1-1025, 
second year, &c. 

I. When|>, t, r, are given, to find a. 

Bulb, pxf* = a. 
• examples. 

(1) What wiU £225 amount to in 3 years' time, at 6 per 

cent, per annum? Am, 1-05 x 1*05 x 1'05 = 1-157625. 

then 1-157625 x 225 = £260 9 3 3 qrs. 

G 3 
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(2) Wliat will £500 amount to in 4 years, at 4J per cent, 
per annum? Ana. £596 5 2 2*232. * 

II. When a, r, t, are given, to findjp. 
BULE. -f = JP* 

XZAMFLE8. 

(3) What principal being put to interest will amount to 
£260 9 3 8 qrs. in 8 years, at 5 per cent, per annum ? 

- /vw * /M^ n r^^ •■ ^•^r^/ir.M 260*465626 ft^rt- 

1-05 X 1-05 X 1-05 = 1-157625 i 157625 "^ *^^^' 

(4) What principal being put to interest wiU amount to 
£243 2*025 in 4 years, at 5 per c^it. per annum? 

Ana. £200. 

(5) What principal will amount to £547 9 10 2*0538368 
qrs. in 5 years, at 4 per cent, per annum ? Ans. £450. 

(6) What prindp^ wiU amount to £596 5 2*282 in 4 years, 
at 4^ per cent ? Ans. £500. 

in. When |>, a, <, are given to find r. 

^ which being extracted by the rules of extrac- 

BuLB. — = r* tion (the time given in tiie question shewing 
■P the power) will give R 



EXAMPLES. 

(7) At what rate per cent, will £225 amount to £260 9 3 
8 qrs. in 8 years ? Ans. 5 per cent. 

260*465625 , ,^^^„^ ^ ^ . ^ z-z 
jr^j = 1*157625, the cube roa of which 

(it being the Sd power) = 1,05 = 5 per cent. 

(8) At what rate per cent, will £200 amount to £243 2*025 
in 4 years ? Ans. 5 per cent. 

(9) At what rate per cent, will £460 amount to £547 9 10 
2*0638368 qrs. in 5 years ? Ans. 4 per cent. 

(10) At what rate per cent, will £500 amount to £596 •2593 
in 4 years ? Ans. 4^ per cent. 
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IV. When p, a, r, are given, to find t, 

^ which being continually divided by r, till 

Bulb. — = r* nothing remains, the number of those divp- 

■P sions will be equal to t. 

EXAMPLES. 

(11) In what time will £225 amount to £260 9 3 3 qrs. at 
5 per cent. ? 

260-465625 ,.,„.<>, 1-157625 ,,„„.M026 1-06 

22 ' 5 = M57625-~3:^= 1.1025^.-^ = 1-5 j;^ 

= 1| the number of divisions being three times sought. 

(12) In what time wiU £200 amount to £243 2-025 at 5 
per cent. Ans. 4 years. 

(13) In what time will £450 amount to £547 9 10 
2-0538368 qrs. at 4 per cent. ? Ans. 6 years. 

(14) In what time wiU £500 amount to £596 -2593 at ^ 
per cent ? Ans. 4 years. 



ANNUITIES OB PENSIONS IN ABBEABS. 

Note. — U represents iJie annuity, pension, or yearly rent; 
a, r, t, cts before. 

A Table showing the amount of £1 annuity for any number oj 
years under SI, ai 6 and 6 per cent, per annum. 



Years. 


5 Bate 6 


Years. 


5 Bate 6 


1 


1-00000 


1-00000 


16 


23-65749 


25-67252 


2 


205000 


2-06000 


17 


25-84036 


28-21288 


3 


3-15250 


318360 


18 


2813238 


30-90565 


4 


4-31012 


437461 


19 


30-53900 


33-75999 


5 


5-52564 


563709 


20 


3306595 


36-78559 


6 


6-80191 


6-97532 


21 


35-71925 


39-99272 


7 


8-14200 


8-39383 


22 


38-50521 


43-39229 


8 


9-54910 


9-89746 


23 


41-43047 


46-99582 


9 


11-02656 


11-49131 


24 


41-50199 


50-81557 


10 


12-57789 


1318079 


25 


47-72709 


54-86451 


11 


14-20678 


14-97164 


26 


51-11345 


59-15638 


12 


15-91712 


16-8699i 


27 


54-66912 


63-70576 


13 


17-71298 


18-88213 


28 


58-40258 


68-52811 


14 


19-59863 


21-01506 


29 


62-32271 


73-63979 


15 


21-57856 


23-27597 


30 


66-43884 


79*05818 



Note. The above table is made thus : take the first ye.<9je!5^ 
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amount, which is £1, multiply it by 1'05 + 1 = 2*05 = 
second year's amomit, which also multiply by 1*06 + 1 = 
3*1525 = third year's amount. 

I. When Uy f, r, are given to find a. 

ttr* — u 
Bulb. =— = «j or by the table thus : 

Multiply the amoimt of £1 for the number of years, and at 
the rate per cent, given in the question, by the annuity, pen* 
sion, &c., and it will give the answer. 

EXAMPLES. 

(15) What will an annuity of £50 per annum, payable 
yearly, amount to in 4 years, at 5 per cent. ? 

Ans. 1-05 X 1-05 x 1*05 x 1-05 X 50 = 60-77531250, 

,^ 60-7763125—50 ^«,, ,^ , ^ 

th^ F05"-IIl = ^215 10 1 2qrs.,or, 

by the table thus, 4-31012 x 50 - £215 10 1 1-76 qrs. 

(16) What will a pension of £45 per annum, payable yearly, 
amount to in 5 years, at 5 per cent,? 

Ana. £248 13 3-27 qrs. 

(17) If a salary of £40 per annum, to be paid yearly, be 
forborne 6 years at 4 per cent., what is the amount ? 

Ana. £265 6 4 2-2577. 

(18) If an annuity of £75 per annum, payable yearly, be 
omitted to be paid for 10 years, at 5 per cent., what is the 
amount? Ana. £943 6 1-0656. 

II. When a, r, t, are given to find u. 

ar—a 

BULE. -J r- = U. 

r* — 1. 



EXAMPLES. 



(19) What annuity, being forborne 4 years, will amount to 
£256 13 1 2 qrs. at 5 per cent. ? 

215-50625 X r 05— 2 15-5062 5 
^""'^ 1-05 X 1-05 xT0"5^l06=r = ^^^• 

(20) What pension, being forborne 5 years, will amount to 
£248 13 3-27 qrs. at 5 per cent.? Am. £45. 
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(21) Wliat salary, being omitted to be paid 6 years, will 
amotuit to £265 6 4 2*2577 at 4 per cent.? Ans. £40. 

(22) If the payment of an annuity, being forborne 10 years, 
amonnt to £943 6 10 *0656 at 5 per cent., what is the an- 
nuity ? Ans. 75. 

m. When tt, a, r, are given to find t. 

or + a— a which being continually divided by 

Suios. = r* r, tiU nothmg remains, the number 

^ of those divisions will be equal to L 

EXAMPLES. 

(23) In what time will £50 per annum amount to £215 
10 1 2 qrs. at 5 per cent, for non-payment ? 

215-50625 X 1-06 + 50—215-50625 



Ans. 



50 



= 1-21550625, 



which being continually divided by r, the number of the 
divisions will be = 4 years. 

(24) In what time will £45 per annum amount to £248 
13 3-27 qrs., allowing 5 per cent., forbearance of payment? 

Ans, 5 years. 

f>) In what time will £40 per annum amount to £265 
2-2577 at 4 per cent.? Ans. 6 years. 

PRESENT WORTH OF ANNTJITIES, PENSIONS, &0. 

A Table shounng the present worth of £,1 annuity for any 
number of years under 31, rd>aie at 5 and 6 per cent. 



Tears. 


5 Bate 6 


Years. 


5 Bate 6 


1 


0-95238 


0-94339 


16 


10-83777. 


10-10589 


2 


1-85941 


1-83339 


17 


11-27406 


10-47726 


3 


2-72324 


2-67301 


18 


11-68958 


10-82760 


4 


3-54595 


3-46510 


19 


12*08532 


11-15811 


5 


4-32947 


4-21236 


20 


12-46221 


11-46992 


6 


5-07569 


4-91732 


21 


12-82115 


11-76407 


7 


5-78637 


5-58238 


22 


13-16300 


12-04158 


8 


6-46321 


6-20979 


23 


13-48857 


12-30338 


9 


7-10782 


6-80169 


24 


13-79864 


12-55035 


10 


7-72173 


7-36008 


25 


14-09394 


12-78335 


11 


8-30641 


7-88687 


26 


14-37518 


13-00316 


12 


8-86325 


8 38384 


27 


1464303 


13-21053 


13 


9-39357 


8-85268 


28 


14-89812 


1340616 


14 


9*89864 


9-29498 


29 


1514107 


13-59072 


15 


10-37965 


9-71225 


30 


15-37245 


1376483 



Note. — The above table is thus made 2 divide £1 by 1-05 s 
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•96238, the present worth of the first year, which -f- 1'05 = 
•20703, added to the first year's present worth = 1-8594:1 the 
second year's present worth ; then 90703 -f- 1*05 and the 
qnotient added to 1*85941 =^ 2*72324, third year's present 
worth. 

I. When tt, t, r, are given, to find j>. 

BULH. U T 

r 

or, by the table, thus — 

Multiply the present worth of £1 annuity for the time and 
rate per cent, given by the annuity, pension, &c., it will give 
the answer. 

EXAMPLES. 

(26) What is the present worth of an annuity of £30 per 
annum, to continue 7 years, at 6 per cent,? 

An8. £178 11 1008. 

(27) What is the present worth of a pension of £40 per 
annum, to continue 8 years, at 5 per cent. ? 

Ana. 258 10 6 3*264 qrs. 

(28) What is the present worth of a salary of £35, to con- 
tinue 7 years, at 4 per cent. ? Ans, 210 1 5*04. 

(29) What is the yearly rent of £50, to continue 5 years, 
worth in ready money, at 6 per cent.? 

Ans. £216 9 5 2*08 qrs. 

II. When _p, t, r, are given, to find u, 

prt X r—pr* 

KULB. =-^— = U. 

rt — 1 

EXAMPLE. 

(30) If the present payment of £210 1 5,04 qrs. be re- 
quired for a pension of 7 years to come, at 4 per cent., what is 
the pension ? Ana, £35. 

in. When w, p, r, are given, to find L 

which being continually divided by r, 

JixjLE. = *^ till nothing remains, the number of 

jP + w — pr those divisions will be equal to t. 
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EXAMPLES. 

(31) If a house is let upon lease for £35 per annum, and 
the lessee makes present payment of £210 1 5,04, he being 
allowed 6 per cent., I demand how long the lease is purchased 
for? Ans, 7 years, 

(32) For what time may a lease of £50 per annum be pur- 
chased, when present payment is made of £216 9 5, 2 jg||][gf - 
at 5 per cent. ? Ana, 5 years. 

ANNUITIES, LEASES, ETC., TAKEN IN BBVEBSION. 

To find the preseni worth of annuities, leases, dc, taken in 



r-1 



EuLE. — Find the present worth of the u 

annuity, &c., at the given rate, and for ** JT = P 
the time of its continuance : thus, 

2. Change p into a, and find what 
principal being put to interest will 
amount to |7 at the same rate, and for • 
the time to come, before the annuity — = p 

commences, which will be the present ^ 

worth of the annuity, &c. 

EXAMPLES 

(33) What is the present worth of a reversion of a lease oi 
£60 per annum, to continue 7 years, but not to commence till 
the end of 3 years, allowing 6 per cent, to the purchaser ? 

Ans. £299 18 2-16. 

(34) There is a lease of a house at £30 per annum, which 
is yet in being for 4 years, and the lessee is desirous to take a 
lease in reversion for 7 years, to begin when the old lease 
shall be expired, what will be the present worth of the said 
lease in reversion, allowing 5 per cent, to the purchaser ? 

Ans. £142 16 3 1-52 qrs. 

Purchasing freehold or real estates, smh as are bought to 
continue for ever, 

I. "When M, r, are given, to find w, 
u 

EULE. r = W 
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EXAMPLES. 

(35) What is the worth of a freehold estate of £50 per an- 
num, allowing 5 per cent, to the buyer ? 

50 

^^•i;o63i=^iooo. 

(36) What is an estate of £140 per annnm, to continue for 
ever, worth, in present money, allowing 4 per cent, to the buyer ? 

Aru. £8600. 

(37) If a freehold estate of £437 10 yearly rent was to be 
sold, what is the worth, allowing the buyer 8^ per cent ? 

Ans. £12500. 

II. When w, r, are given, to find u, 

EuLE. w X r ^1= u. 

EXAMPLES. 

(38) If a freehold estate is bought for £1000, and the 
allowance of 5 per cent, is made to the buyer, what is the 
yearly rent ? 

Ans. 1-05 — 1 = -06. then 1000 x '05 = £50. 

(39) If an estate be sold for £8500, and 4 per cent, allowed 
to the buyer, what is the yearly rent ? Ans. £140. 

(40) If a freehold estate is bought for £12500 present 
money, and an allowance of 3i per cent, made to the buyer 
for the same, what is the yearly rent ? Am. 437 10. 

III. When tc, m, are given, to find r. 

^ w + a 

KuLB. = r 

w 

(41) If an estate of £50 per annum be bought for £1000, 
what IS the rate per cent. ? 

1000 -1-60 , ^, ^ 
— TMc) — "^ ~ ^^ ^ 

(42) If a freehold estate of £140 per annum be bought for 
£3500, what is the rate per cent, allowed? Ans. 4: per cent. 

(43) If an estate of £437 10 per annum is sold for £12600, 
what IS the rate per cent, allowed? Ana. 8 J per cent. 

PTJKOHASING FREEHOLD ESTATE IN BEVERSION. 

To find the worth of a freehold estate in reversion. 

u 
Bulb. — Find the worth of the yearly rent, thus, ^^-r ~ w. 
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Change w into a, and find what principal being 
put to interest will amount to a at the same rate, 
and for the time to come, before the estate com- 
mences, and that will be the worth of the estate ^ 
in reversion ; thus, —j- = p, 

EXAMPLES. 

(44) If a freehold estate of £60 per annmn, to commence 
4 years hence, is to be sold, what is it worth, allowing the 
purchaser 5 per cent, for present payment ? 

Ans. jiQg^j = 1000, then, -p^j^ = £822 14 1 2 qrs. 

(45) What is an estate of £200, to continue for ever, but 
not to commence till the end of two years, worth in ready 
money, allowing the purchaser 4 per cent. ? 

Ans. 4622 15 7i Iff. 

(46) What is an estate of £280 per annum worth in ready 
money, to continue for ever, but not to commence till the end 
of three years, allowance being made at 3i per cent. ? 

Ans. £7215 10 9. 8-36. 

To find the yearly rent of an estate taken in reversion. 

EuLE. — ^Find the amount of the worth of the 
estate, at the given rate and time before it com- 
mences; thus, tort = a. 

Change a into tc, and find what yearly 
rent being sold will produce tt, at the same , _ 

rate : thus, — C: ^^ 

which will be the yearly rent required. ** 

EXAMPLES. 

(47) If a freehold estate, to commence 4 years hence, is 
sold for £122 14 1 2 qrs., allowing the purchaser 5 per cent., 
what is the yearly income ? 

Ans. 82^-70625 x 1*2155 = 1000. 
then 1000 x I'OS x 1-06 — 1050 

Fol = ^^^• 

(48) A freehold estate is bought for £4622 15 7J ||f , 
which does not commence till the end of two years, the buyer 
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being allowed 4 per cent, for his money ; I desire to know the 
yearly income ? Am, £200. 

(49) There is a freehold estate sold for £7215 10 9 8*36, 
but not to commence till the expiration of three years, al- 
lowing 3^ per cent, for present payment ; what is ^e yearly 
income? Ans. £280. 



DISCOUNT. 

A Table showing the present worth of £1 due any number of 
years, to commence under 31, rebate aJt 5 and 6 per cent. 



Years. 


5 Bate 6 


Years, 


5 BaJtB 6 


1 


•952381 


•943396 


16 


•458111 


•393647 


2 


•907030 


•889996 


17 


•436296 


•871364 


3 


•863838 


•839619 


18 


•415520 


•350343 


4 


•822702 


•792093 


19 


•395734 


•330513 


5 


•783526 


•747258 


20 


•376889 


•311804 


6 


•74G215 


•704960 


21 


•358942 


•294155 


7 


•710682 


•665057 


22 


•341849 


•277505 


8 


•676839 


•627412 


23 


•325571 


•261797 


9 


•644609 


•591898 


24 


•310067 


•246978 


10 


•613913 


•558394 


25 


•295302 


•232998 


11 


•584679 


•526787 


26 


•281240 


•219810 


12 


•566837 


•496969 


27 


•267848 


•207368 


13 


•530321 


•468839 


28 


•255093 


•195630 


14 


,•505068 


•442301 


29 


•242946 


•184556 


15 


•481017 


•417265 


30 


•231377 


•174110 



Note.— The above table is thus made : 1 -f. 1^05 = -952381, 
first year's present worth ; and -952381 -f- 1*05 = -90703, 
second year : and -90703 -^ 1-05 = -863838, third year, &c. 

I. When «, f, r, are given, to find p. 



BULE. — = p. 

r ^ 



EXAMPLE. 



(1) There is a debt of £409 9-009 which is payable 4 
years hence, but it is agreed to be paid in present money; 
what sum must the creditor receive, discount being allowed 
at 4 per cent. ? Ans. £350. 

II. When p, <, r, are given, to find 8. 
EULE. « X »^ = «• 
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EXAMPLE. 

(2) There is a sum of money due at the expiration of 4 
years, but the creditor agrees to take £360 for present pay- 
ment, allowing 4 per cent. ; what was the debt ? 

Am. £409 9-009. 
UL When «, p, r, are given, to find L 

g which being continually divided by r, till 

Bulb. — = r* nothing remains, the number of those divi- 
P sions will be equal to t, 

EXAMPLE. 

(3) There is a debt of £409 9*009 due at a certain time 
to come, but 4 per cent, being allowed to the debtor for the 
present payment of £350, 1 desire to know in what time the 
uim should have been made without any discount ? 

Ans, 4 yrs, 
rV. When «, p^ t, are given, to find r, 

g which being extracted by the rules of ex- 

EuLE. — = r* traction (the time given in the question 
P showing iiie power), will be equal to r. 

EXAMPLE. 

(4) There is a debt of £409 9-009 payable in 4 years' 
time, but it is agreed to take £350 present payment ; at what 
rate per cent, is discount allowed ? Am, 4 per cent. 



EXTEAOTION OF THE SQXJAEE ROOT. 

The Extraction of the Square Root of a number is the find- 
ing out a nimiber which, being multiplied into itself, will pro- 
duce the given number : thus, the square root of 25 is 5, 
because 5 multiplied by 5 will produce 25. 

Bulb. — First, Point off the digits by pairs. In integers 
point off firom right to left, and in decimals from left to right. 
In decimals the deficient places, .if any, must be supplied 
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by ciphers : thns, to find the square roots of 235*6254, and 
of 1249-827, we point as follows :— 

235-6264 
1249-82X6 

Secondly, Find the greatest square number in the first 
period towards the left hand, placing (he square number 
under the first period, and the root in ^e quotient ; subtract 
the square number from the first period, and to the remainder 
bring down the next period, and call that the resolvend. 

Thirdly, Double the quotient, and place it for a divisor on 
the left hand of the resolvend ; find hpw often the divisor is 
contained in the resolvend (preserving always the unit's place), 
and put the answer in the quotient, and also on the right hand 
side of tibe divisor ; then multiply by the figure last put in 
the quotient, and subtract the product from the resolvend ; 
bring down the next point to the remainder (if there be any 
more), and proceed as before. 

Boots 1. 2. 3, 4. 5. 6. 7. 8. 9. 
Squares 1. 4. 9. 16. 25. 36. 49. 64. 81. 

EXAMPLES. 

(1) What is the square root of 119025 ? Ans. 346. 

119026)345 
J 

64)290 
256 



685)3425 
8425 



(2) What is the square root of 106929 ? Ans. 827. 

(3) What is the square root of 22071204 ? Ans. 4698. 

(4) What is the square root of 2268741 ? Ans. 1506-23+. 

(5) What is the square root of 7596796 ? Ans. 2756-228+. 

When the given number consists of a whole number^ and 
decimals together, make the number of dedmals even by add- 
ing ciphers to them ; so that there may be a point fall on the 
unit's place of the whole number. 
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(6) What is the square root of 4*372594 ? Ans. 2-091 -f- 

(7) Wliat isthe square root of 2*2710957? Ans. 1*50701 -}-. 

(8) What is the square root of -00031754? Ans, -01809+. 

(9) What is the square root of 1-270054 ? Ans. 1-1260 +. 

(10) What is the square root of 39-15380329 ? 

Ans. 6-2573. 

(11) Extract the square root of 120888*68379025 ? 

Am. 347-6905. 

To extract the square root of a vulgar fractum. 

Bulb. — ^Reduce the fraction to its lowest terms, then extract 
tiie square root of the numerator for a new numerator, and the 
square root of the denominator, for a new denominator. 

If the fraction be a surd, t. 6., a number where a root can 
never be exactly found, reduce it to a decimal, and extract 
the root from it. 

To eastract the square root of a miiced number. 

EuLE 1.— Beduce the fractional part of the mixed number 
to its lowest term, and then the mixed number to an improper 
fraction. 

2. Extract the root of the numerator and denominator for a 
new numerator and denominator. 

If the mixed number given be a surd, reduce the fractional 
part to a decimal, annex it to the whole number, and extract 
the square root therefrom. 

EXAMPLB8. 

What is the square root of |^ ? Ans. |. 

What is the square root of ///^^ ? Ans. f . 

What is the square root of 51fJ ? Ans. 7^. 

, What is the square root of 27^^ ? Ans. 5|. 

(16) What is the square root of 9|f ? Ans. 3f 

StTBDS. 

What is the square root of f^ ? Ans. -89802+. 

What is the square root of Hf ? Ans. -933099 +. 

What is the square root of 85|^ ? Ans. 9*27+. 

What is the square root of 8f ? Ans. 2-9519+. 
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To find a mean proporliondl between amy two given wimhen. 

Bttle. — The square root of the product of the giyem numberB 
is the mean proportional sought. 

EXAMPLES. 

(21) What is the mean proportional between 3 and 12 ? 
Ana, 3 X 12 = 36 then ^ 36 = 6 the mean jproportional, 

(22) What is the mean proportion between 4276 and 842 ? 

^n«. 1897-4 + . 

To find the side of a square equal in area to any given 
mperficiee, 

EuLE. — The square root of the content of any given superfi- 
cies, is the square equal sought. 

EXAMPLES. 

(23) If the content of a given circle be 160, what is the 
side of the square ? Ana. 12-64911. 

(24) If the area of a circle is 750, what is the side of the 
square equal ? Am. 27-38612. 

The area of a circle given to find the diameter. 

EuLB.— As 356 : 452, or as 1 : 1-273239 :: so is the 
area : to the square of the diameter: — or, multiply the 
square root of ^e area, by 1,12837, and the product will 
be the diameter. 

EXAMPLES. 

(25) What length of cord will be fit to tie to a cow's tail, 
the other end fixed in the ground, to let her have liberty of 
eating an acre of grass and no more, supposing the cow and 
tail to be 5^ yards ? Ana. 6*136 perckea. 

The area of a circle given to find the perijphery or circum- 
ference. 

EuLE.— As 118 : 1420, or, as 1 : 12-56637 : : the area to 
the square of the periphery, — or, multiply the square root of 
the area by 3*5449, and the product is the circumference. 
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EXAMPLES. 

(26) When the area is 12, what is the circumference ? 

Ana. 12-2798. 

(27) When the area is 160, what is the periphery ? 

Ans. 44-839. 
Any two sides of a right angled triangle given to find the 
third side. 
1. 2%6 base and perjpendicidar given to find the hypothenme, 
BuLE. — The square root of the sum of the squares of the 
base and perpendicular is the length of the. hypothenuse. 

• 

EXAMPLES. 

(28) The top of a castle from the ground is 45 yards high, 
and surrounded with a ditch 60 yards broad ; what length 
must a ladder be to reach from the outside of the ditch to the 
top of the castle ? Ans, 75 yards^ 



I' 



i 

Ditch. a 



Base 60 yards. 

(29) The wall of a town is 25 feet high, which is sur- 
rounded by a moat of 30 feet in breadth : I desire to know 
the length of a ladder that will reach from the outside of the 
moat to the top of the wall ? Ans. 39-05 feet. 

The hypothenuse and perpendicidar given to find the base. 

Bulb. — The square root of the difference of the squares of 
the hypothenuse and perpendicular is the length of the base. 

The hose and hypothenuse given to find the perpendicular. 

BuiiB. — ^The square root of the difference of the squares of 
the hypothenuse and base is the height of the perpendicular. 

N.B. The two last questions may he varied for examples to 
Ihe two last propositions. 
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Any number of men being given to form them into a square 
battle, or to find the number of ranks and files. 

EuLE. — ^The square root of the number of men given, is the 
number of men either in rank or file. 

(30) An army consisting of 331,776 men ; I desire to know 
how many rank and file ? Ana. 576. 

(31) A certain square pavement contains 48841 square 
stones, all of the same size ; I demand how many are contained 
in one of the sides ? Ans. 221. 



EXTBACTION OF THE CUBE EOOT. 

The Cube of a given number is the product which arises 
from multiplying that number by itself, and then multiplying 
the result again by the same number ; thus 3 x 3 x 3 or 27 is 
the cube of 3. 

The Cube Root of a given number to a number, which, 
when multiplied into itself, and the result again multiplied 
by it, will produce the given number ; thus, the Cube Boot 
of 27 is 3; because 3 X 3 X 3 = 27. 

EuLE. — 1. Point every third figure of the cube given, be- 
ginning at the unit's place ; seek the greatest cube in the first 
period, and substract it therefrom; put the root in the 
quotient, and bring down the figures in the next point to the 
remainder for a Ebsolvekd. 

2. Find a DnnsoB by multiplying the square of the quotient 
by 3. See how often it is contained in the resolvend, rejecting 
the units and tens, and put the answer in the quotient. 

3. To find the Subtbahend. 1. Cube the last figure in 
the quotient. 2. Multiply all the figures in the quotient by 3, 
except the last, and that product by the square of the last 
3. Multiply the divisor by the last figure. Add these pro- 
ducts toge^er, give the subtrahend, which substract from the 
resolvend ; to the remainder bring down the next point, and 
proceed as before. 

When (he given number comiata of a whole number and deci- 
mal together, maJkc the number of dedmaU to consist of 3, 6, 9, 
<£'c., places hy adding ciphers thereto, so that a point may fall <m 
the unit's place of the whole number. 
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Roots. 1. 2. 3. 4. 5. 6. 7. 8. 9. 
Cubes. 1. 8. 27. 64. 125. 216. 343. 612. 729. 

examples. 

(1) What is the cube root of 99262847 ? 

99262847. (463 
64 = cvbeofi 

• Divisor. 

Square of 4 x3 = 48(3 6262 resolvend. 
2U=cubeof 6. 
432 = 4 X 3 X Z>y square of 6. 
288 = divisor x hy 6. 

33336 subtrahend. 

Divisoi'. 

Sqmre o/ 46 x 3 = 6348 )1916847 re solvend. 

27 = cube of S. 
1242 = 46 X 3 X &y squ. of 3. 
19044 = divisor x hy 3. 
1916847 subtrahend. 

(2) What is the cube root of 389017 ? ilw«. 73. 

(3) What is the cube root of 6736339 ? Ans. 179. 

(4) What is the cube root of 32461769 ? Ans. 319. 
(6) What is the cube root of 84604619 ? Ans. 439. 

(6) What is the cube root of 27064036008 ? Ans. 3002. 

(7) What is the cube root of 673373097126 ? Ans. 8766. 

(8) What is the cube root of 12-977876 ? Ans. 2-35. 

(9) What is the cube root of -001906624 ? Ans. 124. 

(10) What is the cube root of 36165-02766 ? Ans. 33*06+. 
" " What is the cube root of 33-230979937? Ans. 3-2154. . 

What is the cube root of 15926-972604 ?^n«. 26-16+. 

To extract the cube root of a vulgar fraction. 
EuLE. — Reduce the fraction to its lowest terms, then extract 
the cube root of its numerator and denominator, for a new nu- 
merator and denominator ; but if the fraction be a surd, reduce 
it to a decimal, and then extract the root from it. 

To esdrad the cube root of a mixed numbei\ 

Rule. — Reduce the fractional part to its lowest terms, and 
then the mixed number to an improper fraction, extract tho 



u 
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cube roots of the numerator and denominator £or a new numer- 
ator and denominator ; but if the mixed number given be a 
Burd, reduce the fractional part to a decimal, annex it to the 
whole number, and extract the root therefrom. 

EXAMPLES. 

What is the cube root of ||f ? An$. |. , 

What is the cube root of -,^^? Ana. f . 

What is the cube root of 12^? An8.2^. 

What is the cube root of 31^ ? Ans. 3|. 

What is the cube root of 405fyV ? ^**«- '^h 

StJBDS. 

What is the cube root of ^ ? Ans. -8298265 + . 

What is the cube root of f ? Ana. -8220707 4- . 

What is the cube root of 7^ ? Ana. 1-9309784-. 

What is the cube root of 9^ ? Ana. 2-092845 4- . 

What is the cube root of 8f ? Ana. 2-0578362 4- . 

THE APPLIOATION. 

(23) The pedestal of the statue of Mercury, in the Acropolis, 
was a cube containing 60 fe^t 143 inches cubic, what was its 
length ? Ana. 47 inohea. 

(24) If the Colossus of Bhodes contained 4913 feet cubic of 
brass, what would be the length of a cube which, if cast into 
that figure, its material would form? Ana. 17 feet. 

(25) There is a stone of cubic form, which contains 389017 
solid feet, what is the superficial contents of one of its sides ? 

Ana. 5329. 

Beluoeen two numbera given, to find two mean proporUoncda. 

EuLE. — ^Divide the greater extreme by the less, and the cube 
root of the quotient multiplied by the less extreme gives the 
less mean ; multiply the said cube root by the kss meaai, and 
the product will be the greater mean proportional. 

EXAMPLES. 

(26) What are the two mean proportionals between 6 
and 62 ? Ana. 18 and 54. 

(27) What are the two mean proportionals between 4 and 
lOSP Ana. 12 and 86. 
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To find the aide of a cube that shall he equal in solidity to any 
given solid, as a globe, cylinder, prism, cone, dc. 

BuLE. — The cube root of the solid contents of any body 
given, is the side of the cube with equal solidity. 

EXAMPLE. 

(28) K the solid content of a globe is 10648, what is the 
side of a cube of equal solidity ? Ans. 22. 

The side of the cube being given, to find the side of the cube that 
shall he double, treble, dc, in quantity to the cube given. 

Bulb. — Cube the side given, and multiply it by 2, 3, &c., 
the cube root of the product is the side sought. 

EXAMPLE. 

(29) There is a cubical vessel, whose side is 12 inches, and 
it is required to find the side of another vessel, that is to con- 
tain three times as much ? Am. 17*306. 



EXTBACTING OF THE BIQUADBATE BOOT. 

To extract the Biquadrate Boot is to find out a number, 
which being involved four times into itself, will produce the 
given number. 

BuLE. — First extract the square root of the given number, 
and then extract the square root of that square root, and it 
will give the biquadrate root required. 

EXAMPIiSS. 

(1) What is the biquadrate root of 531441 ? Ans. 27. 

(2) What is the biquadrate root of 33362176 ? Ans. 76. 

(3) What is the biquadrate root of 5719140625 ? Ans. 275. 



A GENEBAL BULE FOB EXTBAOTING THE BOOTS OF ALL FOWEBS. 

1. Prepare the number given for extraction, by pointing off 
from, the unit's place as the root required directs. 

H 2 
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2. Find the first figure in the root by the table of powers, 
which subtract from Qie given number. 

8. Bring down the first figure in the next point to the re- 
mainder, and call it the dividend. 

4. Involve the root into the next inferior power to that 
which is given, multiply it by the given power, and call it the 
divisor. 

5. Find a quotient figure by common division, and annex it 
to the root ; then involve the whole root into the given power, 
and call that the subtrahend. 

6. Subtract that number from as many points of the given 
power, as is brought down, beginning at the lower place, and 
to the remainder bring down &e first figure of the next point 
for a new dividend. 

7. Find a new divisor, and proceed in all respects as before. 

EXAMPLES. 

(1) What is the square root of 141376 ? 

141376(376 

L 3x2 = 6 divisor. 

6)51 dividend. 27 x 37 = 1869 subtrahend. 

1369 subtrahend. 37 x 2 = 74 divisor. 

7"4)447 dividend. ^76 x 376 = 141376 subtrahend. 

141376 subtrahend. 

(2) What is the cube root of 63157376 ? 

53167376(376 
27 

27)261 d ividend. 

50653 subtrahend. 

410 7)25043 di vidend. 

53157376 subtrahend. 

3 X 3 X 3 = 27 divisor. 
87 X 37 X 37 = 50653 subtrahend. 
37 X 57 X 3 = 4107 divisor. 
876 X 876 X 876 = 63167876 subtrahend. 



/•: 
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* (3) What is the biqtiadrate root of 19987173376 ? 

19987173376(376 
81 

108)1188 dividend. 

1874161 subtrahend. 

2026 12)1245563 di vidend. 

19987173376 subtrahend. 

8x 3x 3x 4 = 108 divisor. 
37 X 37 X 87 X 87 = 1874161 subtrahend. 
87 X 37 X 87 X 4 = 202612 divisor. 
876 X 376 X 376 x 376 = 19987173376 subtrahend. 



POSITION, OE THE EULE OF FALSE, 

Is a rule that by false or supposed numbers, taken at plea- 
sure, discovers the true one required. It is divided into two 
parts ; Sinolb and Double. 

SINGLE POSITION 

Is that in which, by using one supposed number, and working 
with it as the true one, you find the real number required, 
by the following 

EuLB. — As the total of the errors : is to the true total : : so 
is the supposed number : to the true one required. 

Proof. — Add the several parts of the sum together, and if 
it agrees with the sum, it is right. 

EXAMPLES. 

(1) A schoolmaster being asked how many scholars he had, 
said, if I had as many, half as many, and one quarter as many 



more, I should have 88. 


How many had he ? 


Awi. 32, 


Suppose he had • 40 


As 110 : 88 : : 40 


82 


as many ... 40 

half as many . 20 

^ as many . . 10 

TlO 


40 
11|0)35210(32 


82 
16 
8 
88 proof: 
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(2) A person having about him a certain number of Por-* 
tugal pieces, said, if the third, fourth, and sixth of them were 
added together they would make 54. I desire to know how 
many he had ? Ans. 72. 

(3) A gentleman bought a carriage, horse and harness, for 
£60, the horse came to twice the price of the harness, and the 
carriage to twice the price of the horse and harness. What 
did he give for each ? 

Ans, Horse £13 6 8, Harness £6 13 4, Carriage £40. 

(4) A person delivered to another a sum of money unknown, 
to receive interest for the same, at 6 per cent, per annum, 
simple interest, and at the end of ten years received for prin- 
cip^ and interest £300. What was the sum lent ? 

Ans. £187 10. 

(5) A, B, and C, having determined to buy a quantity of 
goods, which would cost them £120, agreed among themselves 
that B should have a third part more than A, and C a fourth 
part more than B. I desire to know what each man must pay? 

Ans. A £30, B £40, and C £60. 

(6) A gentleman bought a house with a garden, and a horse 
in the stable for £500 : he paid four times the price of the 
horse for the garden, and 5 times the price of the garden for 
the house. What was the value of the house, garden, and 
horse, separately? 

Ans. Horse £20, Garden £80, House £400. 

DOUBLE POSITION 

Is that in which we make use of two supposed numbers, and 
if both prove false (as it generally happens) they are, with their 
errors, to be thus managed : 

EuLE 1. — Place each error against its respective position. 

2. Multiply them crossways. 

3. If the errors are alike, t. e.y both greater or both less 
than the given number, take their difference for a divisor, and 
the difference of their product for a dividend. But if unlike, 
take their sum for a divisor, and the sum of their product for 
a dividend, and the quotient will be the answer. 

EXAMPLES. 

(1) A, B, and wish to divide £200 between them, so that 
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B may have £6 more than A, and C £8 more than B, how 
mncb must each have ? 

Suppose A had 40 Then suppose A had 50 
then B had 46 then B must have 56 

andO __54 and _64 

140 too little by 60. 170 too little by 30. 

sup. errors. 

^" **" 80 66 B 



200 proof. 
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3|0)180|0 

60 Ans.for A. 

(2) A man had 2 silver cups of unequal weight, having 
one cover to both, of 5 oz., now if the cover is put on tho 
lesser cup, it will double the weight of the greater cup ; and 
set on the greater cup, it will be thrice as heavy as the lesser 
cup. What is the weight of each cup ? 

Am. 3 ounces lesser, 4 greater, 

(3) Three persons discoursing concerning their ages ; says 
H, I am 30 years of age ; says K, I am as old as H, and i of 
li ; and says L, I am as old as you both. What was the ago 
of each person ? Ans. H 30, K 50, and L 80. 

(4) D, E, and F, played at cards, staked 324 crowns ; but 
disputing about the tricks, each man took as many as ho 
coidd ; D got a certain number ; E as many as D, and 15 
more; and F got a fifth part of both their sums added 
together. How many did each get ? 

Ans. D 127i, E 142J, and F 54 

(5) A person going into a corn-field, said there were 10 
reapers there. " Sir, you are mistaken," answered one of tho 
reapers, " we are not 10 ; but if we were twice as many moro 
as we are, we should be as many above 10 as we are now 
under." How many were they ? Ans. 5. 
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CONSISTS OP TWO PARTS, 

AEITHMETIOAL AND GEOMETRICAL. 

A progression consists of a number of quantities increasing, 
or decreasing by a certain law, and forming what are called 
continued proportionals. When the terms o£ the series con- 
stantly increase, it is said to be an eiscending, but when they 
decrease (i, e, increase to the left), a descending series, 

ARITHMETICAL PROGRESSION 

Is when the rank of numbers increases or decreases regu- 
larly by the continual adding or subtracting of the equal 
numbers : As 1, 2, 3, 4, 5, 6, are in Arithmetical Progression 
by the continual increasing or adding of one ; 11*, 9, 7, 5, 3, 
1, by the continual decreasing or subtracting of two. 

Note. — When any even number of terms differ by Arith- 
metical Progression, the sum of the two extremes will be equal 
to the two middle numbers, or any two means equally distant 
from the extremes : as 2, 4, 6, 8, 10, 12, where 6 -f 8, the 
two middle numbers, are = 12 + 2 = 14, the two extremes = 
10 + 4, the two means = 14. 

When the number of terms are odd, the double of the middle 
term will be equal to the two extremes ; or of any two means 
equally distant from the middle term ; as 1, 2, 3, 4, 5, where 
the double of3 = 5 + lr=24-4 = 6. 

In Arithmetical Progression five things are to be observed, 
' viz. : — 

1. The fii»st term; better expressed thus, F. 

2. The last term . . . . L. 

3. The number of tenns . . . N. 

4. The equal difference . . . D. 

5. The sum of all the terms . . S. 

Any three of which being given, the other two may be found. 
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The first, second, and third terms given, to find the fifth. 

BuLE. — ^Multiply the sum of the two extremes by half the 
number of terms, or multiply half the sum of the two extremes 
by the whole number of terms, the product is the total of all 
the t^rms : or thus, 

I. F, L, N, are given to find S. 
.N 



+ Lx:^ = S. 



EXAMPLES. 



(1) How many strokes does the hammer of a dock strike 
in 12 hours ? 

12 + 1 = 13, then 13 x 6 = 78. 

(2) A man bought 17 yards of cloth, and gave for the first 
yard 2«., and for the last 10^., what did the 17 yards amoimt 
to? Ans. £6 2. 

(8) If 100 eggs were placed in a right line, exactly a yard 
asimder from one another, and the first a yard from a basket, 
what length of ground does that man go who gathers up these 
100 eggs singly, returning with every egg to the ba^et to 
put it in ? Ans, 6 miles 1300 yards. 

The first, second, and third term given, to find the fourth. 

Bttle.— From the second subtract the first, the remainder, 
divided by the third less one, gives the fourth : or thus, 

II. F, L, N, are given to find D. 
L—F ^ 

N=I=^- 

EXAMPLES. 

(4) A man had eight sons, the youngest was four years old 
and the eldest 32, they increase in Arithmetical Progression ; 
what was the common difference of their ages ? Ans, 4. 

32 — 4 = 28, then 28 4- 8 — 1 = 4 common difference. 

(5) A man is to travel from London to a certain place in 
12 days, and to go but three miles the first day, increasing 
every day by an equal excess, so that the last day's journey 
may be 58 miles, what is the daily increase, and how many 
miles distant is that place from London ? 

Ans, 5 daily increase, 
H 3 
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Therefore^ a$ three mUea is the first day^s jowmey^ 
8 + 6 = %(he second day^ 
8 + 5 = 13 <^ third day, dc, 
The whole distance is 366 miles. 

The first, second, and fonrth terms given, to find the third. 

EuLB. — ^From the second subtract tiie first, the remainder 
divide by the fourth, and to the quotient add 1, gives the third : 
or thus, 

m F, L, D, are given to find N. 
h 1 = N. 

EXAMPLBS, 

(6) A person travelling into the country, went 8 miles the 
first day, and increased every day five miles, tUl at last he 
went 58 miles in one day, how many days did he travel ? 

58 — 3 = 56, <A«n 55-^5 = 11. 11 + 1 = 12 <^ il?w. 

(7) A man being asked how numy sons he had, said, that 
the youngest was four years old, and the eldest 32 ; and that 
he increwed one in his family every four years, how many 
had he? Ans. 8. 

The second, third, and fourth terms given, to find the first. 

Ettle. — ^Multiply the fourth by the third made less by 1, 
the product subtracted from the sepond gives the first : or 
thus, 

IV. L, N, D, are given to find F. 

L — Dl^— 1=F. 

EXAMPLES. 

(8) A man in 10 days went from London to a certain town 
in the country, every day's journey increasing the former by 
4, and the last he went was 46 miles, what was the first ? 

Ans, 10 miles. 

4 X 10 — 1 = 36, then 46 — 36 = 10 the first day's jovmey. 

(9) A man takes out of his pocket, at 8 several times, so 
many different numbers of shillings, every one exceeding the 
former by 6, the last at 46, what was the first ? Ans. 4. 
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The fourth, ihird, and fifth given to find the first. 

Bulb. — ^Divide the fifth by tiie third, and from the quotient 
snbtrad; half the jwoduct of the fourth muUaplied by the third 
less 1 gives tiie first : or thus, 

V. N, D, fl, are given to find F. 
S DxN-1 ^ 

N 2 

BXAMPLE. 

(10) A man is to receive £360 at 12 several payments, each 
to exceed the formdr by £4, and is willing to bestow the first 
payment on any one that can tell him what it is; what will 
that person have f(Hr his pains ? Ana, £8. 

4 X 12 - 1 

360 -T- 12 = 30, then 30 ^ = 8 the first payment. 

The first, third, and fourth given to find the second. 

BuLE. — ^Subtract the fourth from the product of the third, 
multiplied by the fourth, that remainder added to the first 
gives the second : or thus, 

VI. F, N, D, are given to find L. 

ND - D + F = D. 

EXAMPLE. 

(11) What is the last number of an Arithmetical Progres- 
sion, beginning at 6, and continuing by the increase of 8 to 20 
places? Am, 158. 

20 X 8 - 8 = 152, ihm 152 + 6 = 158 ihe last mniber. 



GEOMETBICAL PBOGBESSION 

Is the increasing or decreasing of any rank of numbers by 
some common ratio ; that is, by the continual multiplication 
or division of some equal number : thus 2, 4, 8, 16, increase by 
the multiplier 2, and 16, 8, 4, 2, decrease by the divisor 2. 

Note. — When any number of terms is continued in Geomet- 
rical Progression, ihe product of the two extremes will bo 
equal to any two means, equally distant from the extremes; as 
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2, 4, 8, 16, 82, 64, where 64 x 2 are = 4 x 32, and 8 x 
16 = 128. 

When the number of terms are odd ; the middle term mnl- 
tiplied into itself will be equal to the two extremes, or any two 
^ means, equally distant from the mean, as 2, 4, 8, 16, 82, where 
2 X 32 = 4 X 16 = 8 X 8 = 64. 

In Geometrical Progression the same five things are to be 
observed as are in Arithmetical. 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The equal difference or ratio. 

5. The sum of all the terms. 

Note. — ^As the last term in a long series of numbers is very 
tedious to come at, by continual miQtiplication ; therefore, f< ^ 
readier finding it out, there is a series of numbers made u&J 
of in Arithmetical Proportion, called indices, beginning wivi 
an unit, whose common difference is one; whatever numb<|.* 
of indices you make use of, set as many numbers (in sucV 
Geometrical Proportion as is given in the question) unde^ 
them. V 

* 1, 2, 3, 4, 5, 6. Indices. 

2, 4, 8, 16, 32, 64. Numbers in geometrical proportion. 

But if the first term in geometrical proportion be different 
from the ratio, the indices must begin with a cipher. 

^g 0, 1, 2, 3, 4, 5, 6. Indices. 

1, 2, 4, 8, 16, 32, 64. Numbers in geometrical proportion. 

When the indices begin with a cipher, the sum of the in- 
dices made choice of must always be one less thaax the num- 
ber of terms given in the question ; for 1 in the indices is 
over the second term, and 2 over the third, &c. 

Add any two of the indices together, and that sum will 
agree with the product of their respective terms, 

As in the first table of indices 2 + 5 = 7 
Geometrical proportion 4 x 32 = 128 

Then the second 2 -f 4 = 6 

4 X 16 = 64 
In tmj geometrical progression proceeding from unity, the 
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ratio being known, to find any remote term, without producing 
all the intermediate terms. 

BuLE. — Find what figure of the indices added together 
would give the exponent of the term wanted ; then multiply 
the numbers standing under such exponent into each other, 
and it wiU give the term required. 

Note. — ^When the exponent 1 stands over the second term, 
the number of exponents must be 1 less than the number of 
terms. 

EXAMPLES. 

(1) A. man agrees for 12 peaches, to pay only the price of 
the lafit, reckoning a farthing for the first, and a halfpenny 
for the second, &c., doubling the price to the last, what must 
he give for them? Ans. £2 2 8. 

16= 4 
0,1,2,3, 4, Exponents. 16= 4 

1, 2, 4, 8, 16, No. of terms. 

256= 8 
8= 3 

For 4 + 4 + 3 = 11, No. of terms, less 1 

4)2048 = 11 No. of far. 
12 )512 
2|0)4!2..8 
£2..2..8 

(2) A country gentleman going to a fair to buy some oxen, 
meets with a person who had 23 ; he demanded the price of 
them, was answered £16 a piece : the gentleman bids him 
£15 a piece, and he would buy all ; the other tells him it 
could not be taken ; but if he would give what the last ox 
would come to, at a farthing for the first and doubling it to 
the last, he should have all. What was the price of the 
oxen? Ans. £4869 1 4. 

In any geometrical progression not proceeding from unity, 
the ratio being given, to find any remote term, without pro- 
ducing all the intermediate terms. 

BvLE. — Proceed as in the last, only observe that every pro- 
duct must be divided by the first term. 
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XXAMPLE8. 

(3) A sum of money is to be divided am<Hig 8 persons, the 
first to hav^ £20, the second £60, and so in triple proportion ; 
what will the last have ? Ana. £4:3740. 

0, 1, 2, 3, 540 X 64 • ^,^_^ 14610 x 60 

20, 60, 180, 640, 20 "^ ^^^' ®^ 20 

= 43740. 

3^3^1 = 7, one less than the nnmber of terms. 

(4) A gentleman dying lefi; nine sons, to whom and to his 
executors, he bequeatibed his estate in manner following : To 
his executors £50, his youngest son was to have as much 
more as the executors, and each son to exceed the next 
younger by as much more ; what was the eldest son's portion? 

Ana. £25600. 

The first term, ratio, and number of terms given, to find 
the sum of all the terms. 

Bulb. — Find the last term as before, then subtract the first 
from it, and divide the remainder by the ratio, less 1 ; to the 
quotient of which add the greater, gives the sum required. 

EXAMPLES. 

(5) A servant skilled in numbers agreed with a gentleman 
to serve him twelve months, provided he would give him a 
farthing for his first month's service, a penny for fiie second, 
4d. for the third, &a, what did his wages amount to ? 

Am. £6825 8 5i. 

256 X 256 = 65536 then 66536 x 64 = 4194304 

0, 1, 2, 3, 4, 4194 304 - 1 

1, 4, 16, 64, 256. JZl = 1398191 then 

4 + 4 + 3 = 11, No. of terms less 1. 

1398101 + 4194304 = 5592406 farthings. 

(6) A man bought a horse, and by agreement was to give a 
farthing for the first nail, three for the second, &c., there were 
four shoes, and in each shoe 8 nails ; what was i^e worth of 
the horse ? Ana. £965114681693 13 4. 

(7) A certain person married his daughter on new-year's 
day, and gave her husband Is. towards her portion, promising 
to double it on the first day of every month for 1 year ; what 
was her portion ? Ana. £204 15, 
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(8) A laceman, well versed in nmnDers, agreed with a gen- 
tleman to sell him 22 yards of rich gold brocaded lace, for 2 
pins ihe first yard, 6 pins the second, &c., in treble proportion ; 
I desire to know what he sold the lace for, if the pins were 
valued at 100 for a farthing ; also what the laceman got or lost 
by the sale thereof, snpposii^the lace stood him in £7 per 
' yard ? Ans. The lace sold for £326886 9. 

Gain £326732 9. 



EXCHANGE 

Is the rule by which we find how much money of one country 
is equivalent to a given sum of another country, according 
to a given Course of Exchange. 

The Par of Exchange is always fixed and certain, it being 
the intrinsic value of foreign money, compared with sterling ; 
but the Course of Exchange rises and falls upon various oc- 
casions. 

I. FBANCE. 

They keep their accounts at Paris, Lyons, and Bouen, in 
livres, sols, and d^ers, and exchange by the crown = 49. ^d, 
at par. 

Note, 12 deniers make 1 sol. 
20 sols ... 1 livre. 
3 livres . . 1 crown. 

To chcmge French into sterling. 

Bulb. As 1 crown : is to the given rate :: so is the French 
sum : to the sterling required. 

To e/umge sterling into French. 

BuLE. — As the rate of exchange : is to 1 crown : : so is the 
sterling sum to the French required. 
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EXAMPLES. 

(1) How many crowns most be paid at Paris, to roceiye in 
London £180, exchange at is, 6d, per crown ? 
d. c. £ 
As5^:l::180: 
240 
■ — crowns. 
54)48200(800 
482 



(2) How much sterling mnst be paid in London to receive 
in jParis 758 crowns, exchange 56(2. per crown ? 

Ans. £176 17 4. 

(8) A merchant in London remits £176 17 4 to his cor- 
respondent at Paris ; what is the value in French crowns, at 
56d. per crown ? Ans. 758. 

(4) Change 725 crowns, 17 sols, 7 deniers, at 54^(2. per 
crown, into sterling ; what is the sum. Ans. £164 14 0} f^. 

(5) Change £164 14 0^ sterling, into French crowns, ex- 
change at 54^(2. per crown. 

Ans. 725 crowns^ 17 soU, 7 -^ deniers, 

II. SPAIN. 

They keep their accounts at Madrid, Cadiz, and Seville, 
in dollars, rials, and maravedies, exchange by the piece of 
eight = 4«. 6(2. at par. 

Note. — 84 maravedies make 1 rial. 

8 rials .... 1 piastre, or piece of eight. 
10 rials .... 1 dollar. 

BuLE. — As with France. 

examples. 

(6) A merchant at Cadiz remits to London 2547 pieces of 
eignt, at 56(2. per piece, how much sterling is the sum ? 

^»w.£594 6 0. 

(7) How many pieces of eight, at 56(2. each, will answer a 
biU of £594 6 sterling ? Ans. 2547. 
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(8) If I pay a bill here of £2500, what Spanish money 
may I draw my bill for at Madrid, exchange at 57^. per 
piece of eight ? Ans, 10,434 piece8 of eighty 6 Wofo, 8 mar. 

in. ITALY. 

They keep their accounts at QenoB, and Leghorn in livrcs, 
sols, and deniers, and exchange by the piece of eight, or 
dollars = is. 6e2. at par. 

Note. — 12 deniers make 1 sol. 
20 sols ... 1 livre. 

5 livres . . 1 piece of eight at Genoa. 

6 livres . . 1 piece of eight at Leghorn. 

N.B. The exchange at Florence is bv ducatoons ; the ex- 
change at Venice by ducats. 

Note. — 6 solidi make 1 gross. 
24 gross . . 1 ducat. 
EuLE. — The same as before. 

exabiples. 

(9) How much sterling money may a person receive in 
London, if he pays in Genoa 976 dollars, at 6Bd. per dollar ? 

Am. £215 10 8. 

(10) A factor has sold goods at Florence for 250 ducatoons, 
at 54rt. each ; what is the value in pounds sterling ? 

Am. £56 5. 

(11) If 275 ducats, at 4«. 6d. each, be remitted from 
Yenice to London, what is the value in pounds sterling ? 

Ans. 60 14 7. 

(12) A gentleman travelling would exchange £60 14 7 
sterling for Venice ducats at 48. 6d. each ; how many must he 
receive ? Ans, 275 

IV. POBTUGAL. 

They keep their accounts at Oporto and Lisbon in reas, 
and exchange on the milrea= 6«. Sd. at par. 

Note. — 1000 reas make 1 milrea. 

EuLE. — ^The same as with France. 
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SZAMPLSS* 

(13) A gentleman being desirous to remit to his correspon- 
dent in London 2750 milreas, exchange at 6^. 6d, per milrea, 
how much sterling will he be the creditor for in London? 

Ana. £882 5 10. 

(14) A merchant in Oporto remits to London 4366 mil- 
reas, and 183 reas, at 5«. 5|{2. exchange per milrea; how much 
sterling must be paid in London for this remittance 9 

Am £1193 17 6|-0375. 

(15) If I pay a biU at London of £1193 17 6f-0375, 
what must I draw for on my correspondent at Lisbon, ex- 
change at 5^. 6^d, per milrea ? Ans, 4366 mUreas, 183 recut, 

V. HOLLAND, FLANDEBS, AND GERMANY. 

They keep their accounts at Antwerp, Amsterdam, Brus- 
sels, Eotterdam, and Hamburgh, some in pounds, shillings, 
and pence, as in England t others in guilders, stivers, and 
pennings ; and exchange with us in our pound, at 33«. 4,d, 
Flemish, at par. 

Note. — 8 pennings make ... 1 groat. 
2 groats, or 16 p^mings 1 stiver. 
20 stivers 1 guilder or florin. 

ALSO, 

12 groats or 6 stivers make . • 1 schelling. 
20 schellings or 6 guilders . . 1 pound. 

To change Flemish into sterling. 

Rule. — As the given rate : is to 1 pound : : so is the 
Flemish sum : to tibe sterling required. 

To change sterling into Flemish. 

Bulb. — As 1 pound sterling : is to the given raie : : bo 
is the sterling given : to the Flemish sought. 

EXAMPLES. 

(IQ) Bemitted from London to Amsterdam a bill of 
£754 10 sterling ; how many pounds Flemish is the sum, 
the exchange at 33«. 6d. Flemii^ per pound steriing ? 

Ans. £1263 15 9 Flemish. 
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(17) A merchant at Botterdam remits £1263 15 9 Flemish 
to be paid in London ; how much sterling money must he 
draw for, the exchange being at SSs, 6d, Memish per pound 
sterling? ^rw. 754 10 0. 

(18) If I pay in London £852 12 6 sterling, how many 
guilders must I draw for at Amsterdam, exchange at 84 schel. 
li groats Flemish per pound sterling ? 

Ans 8792 guild, 18 stiv. 14:^ pennings, 

(19) What must I draw for at London, if I pay at Amster- 
dam 8792 guilders, 13 stivers, 14J pennings, exchange at 34 
schellings, 4^ groats per pound sterling ? Ans, £852 12 6. 

To convert Bank money into currerU, and the contrary. 

Note. — The Bank Money is worth more than the Current. 
The difference between one and the other is called agio, and is 
generally from 3 to 6 per cent, in favour of the Bank. 

To change Bank into current money. 

BuLE. — ^As 100 guilders bank : is to 100 with the agio 
added : : so is the Bank given : to the current required. 

To change current money into Bank, 

BuLE. — As 100 with the agio added : is to 100 Bank : : 
so is the current money given : to the Bank required. 

(20) Change 794 guilders, 15 stivers, current money, into 
Bank florins, agio 4f per cent. 

Ans, 761 guilders, 8 stivers, 11^\^ pennings. 

(21) Change 761 guilders, 9 stivers Bank, into current 
money, agio 4f per cent, 

Ans. 794 guilders, 15 stivers, 4:^ pennings. 

VI. IBELAND. 

(22) A gentleman remits to Lreland £575 15 sterling, what 
will he receive there, the exchange being at 10 per cent,? 

Ans, £633 6 6. 

(23) What must be paid in London for a remittance of 
£633 6 6 Irish, exchange at 10 per cent.? Ans. £575 15. 
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CONJOINED PROPORTION 

Is wlien the coin, weight, or measare of several countries 
are compared in the same question ; or it is linking together 
a variety of proportions. 

When it is required to find how many of the first sort of 
coin, weight, or measure, mentioned in the question, are equal 
to a given quantity of the last. 

RuLB. — Place the numbers alternately, beginning at the 
left hand, and let the last number stand on fiie left hand ; 
then multiply the first row continually for a dividend, and the 
second for a divisor. 

Pboof. — By as many single rules of three as the question 
requires. 

EXAMPLES. 

(1) If 20Z&. at London make 2BIb. at Antwerp, and 15526. 
at Antwerp make ISOlb, at Leghorn, how many U>, at London 
are equal to 72lb, at Leghorn ? 

Left. BighL 

20 23 20 X 155 x 72 = 223200. 

155 180 23 X 180 = 4140)223200(53JH. 

72 

(2) If 12Z&. at London make 10Z&. at Amsterdam, lOOlb. at 
Amsterdam 1201b, at Toulouse, how many lb, at London are 
equal to 40Z6. at Toulouse ? Ans. 40Z6. 

(3) If 140 braces at Venice are equal to 156 braces at 
Leghorn, and 7 braces at Leghorn equal to 4 ells English, 
how many braces at Venice are equal to 16 ells English ? 

Ans. 25^. 

(4) If 40Z&. at London make 36Z6. at Amsterdam, and 90^. 
at .Ajnsterdam make 1161b. at Dantzic, how many lb. at Lon- 
don are equal to 1301b. at Dantzic ? Am. 112;^%. 

When it is required to find how many of the last sort of 
coin, weight, or measure, mentioned in the question, is equal 
to the quantity of the first. 

Rule. — ^Place the numbers alternately, beginning at the 
left hand, and let the last number stand on the right hand ; 
then multiply the first row for a divisor, and the second for a 
dividend* 
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XZAMPLSS. 

(5) If 12Z&. at London make 101b. at Amsterdam, lOOIb. at 
Amsterdam 120Z&. at Toolotuse, how many W, at Toulonse 
are eqnal to 402&. at London ? Ans. 40Z&. 

(6) If iOU). at London make 36Z&. at Amsterdam, and 9025. 
at Amsterdam 116Z&. at Dantzic, kow many lb, at Dantzic 
are equal to 12226. at London ? Ans. 141^^. 



DUODECIMALS ; 
Or, what is generally called 

GROSS MTTLTIPLIOATION AND SQUABINa OF DIMENSIONS BT 
ARTIFIOEBS AND WOBKMXN. 

Bfdefor muUi^plying duodedmdUy. 

1. TJndeb the multiplicand write the corresponding de- 
nominations of the multiplier. 

2. Multiply each term in the multiplicand (beginning at 
the lowest) by the feet in the multiplier ; write each result 
tinder its respective term, observing to carry an unit for 
every 12, from each lower denomination to its next superior. 

3. In the same manner, multiply the multiplicand by the 
primes in the multiplier, and write the result of each term one 
place more to the right hand of those in the multiplicand. 

4. Work in the same manner with the seconds in the mul- 
tiplier, setting the result of each term two places to the right 
hand of those in the multiplicand, and so on for thirds, 
fourths, &c. 

EXAMPLES. 

(1) Multiply 7 feet 9 inches by Bfeet 6 inches. 

Cross MuUipl. Practice. Duodecimals. DedmoHs. 

7^9 6^ 7 9 79 7-75 

3^6 3 6 3 6 3-5 



21 = 


= 7x3 


23 


3 




23 


3 


X3 


3875 


2 3 Oz: 


= 9x3 


3 


10 


6 


3 


10 


6x6 


2325 


3 6 = 


= 7x6 


27 


1 


6 


27 


1 


6 


27-125 


4 6 = 


= 9x6 
















27 1 6 
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fi. in. " fi. in. 


tt 




ft. in. " 


/f/ 


//// 


(2) Molt. 


8 6 by 4 7 


0. 


Ana. 


38 6 11 





0. 


(3) Mult. 


9 8 by 7 6 


0. 


Ant. 


72 6 





0. 


(4) Holt. 


8 1 by 3 5 


0. 


Ans. 


27 7 5 





0. 


(5) Mnlt. 


7 6 Oby 6 9 


0. 


Am. 


43 1 6 





0. 


(6) Molt 


4 7 by 8 10 


0. 


Ans. 


17 6 10 





0. 


(7) Mnlt. 


7 5 9 by 3 5 


3. 


An$. 


-25 8 6 


2 


3. 


(8) Mtdt. 


10 4 6 by 7 8 


6. 


Am. 


79 11 


6 


6. 


(9) Mnlt. 


75 7 by 9 8 


0. 


Ans. 


730 7 8 





0. 


10) Mult. 


97 8 by 8 9 


0. 


Ans. 


854 7 





0. 


'11) Mult. 


57 9 by 9 5 


0. 


Am. 


543 9 9 





0. 


'12) Mult. 


75 9 Oby 17 7 


0. 


Ans. 


1331 11 8 





0. 


'13) Mult. 


87 5 by 35 8 


0. 


Ant. 


3117 10 4 





0. 


'14) Mult. 


179 3 by 38 10 


0. 


Ans. 


6960 10 6 





0. 


15) Mult. 


259 2 by 48 11 


0. 


Ans. 


12677 6 10 





0. 


'16) Mult. 


257 9 by 39 11 


0. 


Ans. 


10288 6 3 





0. 


'17) Mult. 


311 4 7 by 36 7 


6. 


Ant. 11402 2 4 11 


11. 


'18) Mult. 


321 7 8 by 9 3 


6. 

• 


Ans. 


2988 2 10 


4 


"6. 




THB AFPLIOATION. 









Artificers' work is computed by different measures, viz. — 

1. Glazing and masons' flat-work, by the foot, 

2. Fainting, plastering, paving, &c., by the yard. 

3. Partitioning, flooring, roo^g, tiling, &c., by the square 
of 100 feet. 

4. Brick-work, &c., by the rod, or 16^ feet, whose square 
is 272i. 



MEASURING BY THE FOOT SQUARE. 
As GlaBdera* and Masom^ Fht-uuork, 



EXAMPLES. 



(19) There is a house with 3 tier of windows, 8 in a tier : 
the height of the first tier, 7 feet 10 inches ; the second, 6 feet 
8 inches ; and the third, 5 feet 4 inches ; the breadth of each 
is 3 feet 11 inches, what will the glazing come to at 14^. per 
foot? 
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Duodedmdh, feet. in,pt8. 

7 . 10 tt« 233 6 at Ud. ^erfoot 

6 . 8 h^hU 2(2.1233 = la. 

5 , 4: ad ded. 33 10 = 2d. 

19 . 10 i = Sports. 

^ ^ndows. 2|0)27|1 lOj 

69 . ^ in a tier. £13 11 10* Ana. 

3 . 11 in hreadih. =■ 



178 . 6 
64 . 6 . 6 

233 . . 6 



(20) What is the pnoe of 8 squares of glass, each mea- 
suring 4 feet 10 inches long, and 2 feet 11 inches broad, at 
4^. per foot? Ans. £1 18 9. 

(21) There are 8 windows to be glazed, each measures 1 
foot 6 inches wide, and 3 feet in height, how much will they 
come to at lid. per foot ? Ana. £1 3 3. 

(22) What is the price of a marble slab, whose length is 5 
feet 7 inches, and ^e breadth 1 foot 10 inches, at 6«. per 
foot? Ana. £3 1 6. 



MEASURING BY THE YARD SQUARE. 
As Pavumra, Paintera, Plaatereta, and Joinera. 

Note. Divide the square foot by 9, and it will give the 
number of square yards. 

BXAMPLBS. 

^23) A room is to be ceiled, whose length is 74. feet 9 
incnes, and width 11 feet 6 inches, what w5l it come to at 
3*. 10J<2. per yard? Ana. £18 10 1. 

(24) What will the paving of a court-yard come to at 4tid. 
per yard, the length being 68 feet 6 inches, and breadth 54 
iSaet 9 inches ? Ana. £7 10. 

(26) A room painted 97 feet 8 inches about, and 9 feet 10 
inches high, what does it come to at 2a. 8id. per yard ? 

Ana. £14 11 2. 
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^26) There is a piece of wainscoting 8 feet 3 inches long, 
ana 6 feet 6 inches broad, what will its painting come to at 
6«. 7id. per yard ? Ans. £1 19 6. 

(27) What will the paving a conrt-yard come to at 3^. 2d. 
per yard, if the length be 27 feet 10 inches, and the breadth 
14 feet 9 inches? Ans. £7 4 5. 

(28) A person has paved a conrt-yard 42 feet 9 inches in 
front, and 68 feet 6 inches in depth, and in this he laid a foot- 
way the depth of the court, of 5 feet 6 inches in breadth ; the 
footway is laid with purbeck stone, at 8^. 6d. per yard, and 
the rest with pebbles, at Sa, per yard, what will the whole 
come to? Ans. 49 17 OJ. 

(29) What will the plastering of a ceiling, at lOd. per 
yard, come to, supposing the length 21 feet 8 inches, and the 
breadth 14 feet 10 inches? Ans. £1 9 9. 

(80) What will the wainscoting a room come to at 6s. per 
square yard, supposing the height of the room (taking in the 
cornice and moulding) is 12 feet 6 inches, and the compass 83 
feet 8 inches, the three window shutters each 7 feet 8 inch^ 
by 3 feet 6 inches, and the door 7 feet by 3 feet 6 inches ? 
The shutters and the door being worked on both sides is 
reckoned work and half work ? Ans. £36 12 2^. 



MEA8UEING BY THE SQUARE OP 100 FEET. 
As Flooring, Fartiiioningy Hoofing^ Tiling, dc. 

EXAMPLES. 

^31) If 173 feet 10 inches in length, and 10 feet 7 indies 
in neight of partitioning, how many squares ? 

Ans. 18 squares, 39 feet, 8 inches, 10 f. 

(32) If a house of three stories, besides the ground floor, was 
to be floored at £6 10 per square, and the house measured 
20 feet 8 inches, by 16 feet 9 inches ; there are 7 fire places, 
whose measures are two of 6 feet, by 4 feet 6 inches each, two 
of 6 feet, by 6 feet 4 inches each, and two of 6 feet 8 inches, 
by 4 feet 8 inches, and the seventh of 5 feet 2 inches, by 4 
feet, and the weU-hole for the staiis is 10 feet 6 inches, by 8 
feet 9 inches, what will the whole come to ? 

An$. £53 13 8}. 
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^33) If a house measures within the walls 52 feet 8 inches 
in length, and 30 feet 6 inches in breadth, and the roof be of 
a true pitch, what will it come to roofing at 10«. 6(2. per 
square? Ana. £12 12 llf. 

Note. — In tiling, roofing, and slating, it is customary to 
reckon the flat, and half of any building within the wall, to be 
the measure of the roof of that building, when the said roof is 
of a true pitch, t. c, when the rafters are f of the breadth of 
the building ; but if the roof is more or less than the true 
pitch, they measure from one side to the other, with a rod or 
string. 

(34) What will the tiling of a bam cost, at 25«. 6d, per 
square ; the length being 43 feet 10 inches, and breadth 27 
feet 5 inches on the flat, the eave boards projecting 16 inches 
on each side Ans. £24 9 5^ 



MEASUEING BY THE ROD. 

Note. — ^Bricklayers always value their work at the rate of 
a brick and a half thick ; and if the thickness of the wall is 
more or less it must be reduced to that thickness by this 

Rule. — Multiply the area of the wall by the number of half 
bricks in the thidmess of the wall ; the product, divided by 
3, gives the area. 

EXAMPLES. 

(35) If the area of a wall be 4085 feet and the thickness 
two bricks and a half, how many rods does it contain ? 

Ans, 25 rods, 8 feet, 

(36) If a garden wall be 254 feet round, and 12 feet 7 
inches high, and 3 bricks thick, how many rods does it con- 
tain ? Ans. 23 rods, 136 feet. 

(37) How many square rods are there in a wall 62J feet 
loi^, 14 feet 8 inches high, and 2^ bricks thick ? 

Ans. 5 rods, 167 feet, 

(38) If the side walls of a house be 28 feet 10 inches in 
length, and the height of the roof from the ground 55 feet 8 
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inches, and the gable (or triangular part at top) to rise 42 
conrses of bricks, reckoning 4 courses to a foot : now, 20 feet 
high is 2i bricks thick, 20 feet more, at 2 bricks thick, 15 
feet 8 inches more, at 1^ brick thick, and the gable at 1 brick 
thick, what will the whole work come to at £5 16 per rod ? 

Am. £48 13 5^. 

MtiUijplying several figures by several, and the product to he 
produced on the line only, 

EuLE. — Multiply the units of the multiplicand by the units 
of the multiplier, setting down the units of the product, and 
c irry the tens ; next multiply the tens in the multiplicand by 
the units of the multiplier, to which add the product of the 
units of the multiplicand multiplied by the tens in the multi- 
plier and the tens carried; then multiply the hundreds in 
the multiplicand by the units of the multiplier, adding the 
product of the tens in the multiplicand multiplied by the 
tens in the multiplier, and the units of the multiplicand by 
the hundreds in the multiplier ; and so proceed till you have 
multiplied the multiplicand all through, by every figure in the 
multiplier. 

EXAMPLES. 

Multiply 85234 35234 

by 52424 52424 

1847107216 140936 
70468 

140936 

70468 
176170 



1847107216 



First. 4 X 4 = 16, that is 6 and carry 1. Secondly, 3 x 
4 + 4x2 and 1 that is carried is 21, set down 1 and carry 
2. Thirdly, 2x4 + 3x2 + 4x4 + 2 carried = 32 ; that 
is 2 and carry 3. Fourthly, 5x4 + 2x2 + 3x4 + 4x 
2 + 3 carried = 47 : set down 7 and carry 4. Fifthly, 3x4 
+ 5x2 + 2x4 + 3x2 + 4x6 + 4 carried = 60 : set 
down and carry 6. Sixthly, 3x2 + 5x4 + 2x2+3 
X 5 + 6 carried = 61 : set down 1 and carry 5. Seventhly, 
3x4 + 5x2 + 2x5 + 5 carried = 37, that is 7 and carry 
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3. Eighthly, 3x2 + 5x5x3 carried = 84 : set down i 
and carry 8. Lastly, 8x5 + 8 carried s 18 ; which being 
multiplied by the last figure in the multiplier, set the whole 
down, and the work is finished. 



MENSURATION AS WORKED BY VULGAR 
FRACTIONS. 

Almost every question in Mensuration may be worked by 
Ynlgar Fractions, as in the followuig examples : — 

Example 1. — ^Find the area of a floor, the length of which 
is 20 feet 6 inches, and the breadth 10 feet 3 inches. 

Here we reduce the inches to the fractions of feet, and we 
have 20 -j^ and 10 ^; that is, 20^ and 10:| respectively ; these 
multiplied together will give the required area, 210^ feet, Ans, 

Example 2. — Find the area of a floor which measures 18 
feet 6 inches by 12 feet 3 inches, and the cost of carpeting 
it at ds. per square yard. 

Here we have first 18^ x 12^ ; this will produce a result in 
square feet, but in this case we require to £vide this result by 
square yards^ consequently, we divide the square feet by 9 ; 
that is, we multiply the result by ^, and we have 18^ X 12^ 
X i X f ) this result wiU come out in shillings, and tibese, 
when reduced, will give the required answer, £3 15 6^. 

Example 3. — Find the length of paper, f of a yard wide, 
required to cover the walls of a room whose length is 30 feet 
6 inches, breadth 10 feet 3 inches, and height 12 feet. 

In calculating with regard to the four walls of a room, it is 
better to conceive that the four walls may be represented as a 
kind of screen forming one parallelogram (the opposite walls 
being equal), as in the subjoined diagram : — 



A 



B 



A' 



B' 



b 30 ft. 6 in. c 10 ft. 3 in. d e J 

Here we add the length and breadth, and obtain 40^^ ; that 
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s, 40 J feet ; this, multiplied by 2, gives us the circuit of the 
walls (6/) ; this again multiplied by the height, 12, will give 
ihe area of the four walls ; but here, also, we I'equire to divide 
I y I, because the divisor is in yards ; thus we have, 

40f X 2 X 12 X i X i 

that is, 

163 i? 12 1 5 _ 815 _ ^Q, ^ 
_X-X-X — X^- — -yu, Ans. 

'A 
Examples to he worked hy Vulgar Fractions, 

(1) Find the area of a plank which is 10 feet 4 inches long 
and 2 feet 9 inches broad. 

Ana, 3 square yards, 1 square foot, 60 square inches. 

(2) A regiment consisting of 1000 men require new coats ; 
each coat 2^ yards of cloth, 1^ yards wide ; and is to be lined 
with serge of J yards wide ; how many yards of serge will be 
required? Ans. 41^^. 

(3) A room is 12 feet 4 inches long and 12 feet 6 inches 
broad : find the expense of carpeting it with carpet f yard 
wide, at 4s. 6d. a yard. Ans. £5 2 9 J. 

(4) A room is 27 feet 6 inches long, 14 feet 7 inches broad, 
and 12 feet 10 inches high : what length of paper, |ths of a 
yard wide, will cover its walls ? 

Ans. 136 yards^ 2 feet, 8 inches. 



THE MENSUEATION OF CIBOLES, &c. 

A circle is a plain figure, contained under one line, which 
is called a circumference, unto which all lines drawn from a 
point in the middle of the figure, called the centre, and falling 
upon the circumference, are equal the one to the other. The 
circle contains more space than any plain figure of equal com- 



The proportion of the diameter of a circle to the circumfer- 
ence was never yet exactly found, notwithstanding many emi- 
nent and learned men have laboured very far therein ; among 
whom the excellent Van Ceulen has hitherto outdone all, in 
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his having calculated the said proportion to thirty-six places 
of decimds, which are engraved upon his tomb-stone in St. 
Peter's church in Leyden. 

Let it be required to find the area of a circle, whose diameter 
is an unit. By the proportipn of Van Ceulen, if the diameter 
be 1, the circumference will be 3'14159266, &c., of which 
3*1416 is suf&cient in most cases. Then the rule teaches to 
multiply half the circumference by half the diameter, and 
the product is the area : that is, multiply 1*6708 by -6 (viz., 
half 3*1416 by half 1), and the product is -7864, which is the 
area of the circle, whose diameter is 1. 

Again, if the area be required when the circumference is 1, 
first find what the diameter will be, thus : 3*1416 : to 1 : : 1 
to '318309, which is the diameter when the circumference is 
1. Then multiply half -318309 by half 1, that is -159154 by 
•5, and the product is -079577, which is the area of a circle 
whose circumference is 1. 

K the area be given to find the side of the square equal, you 
need but extract the square root of the area given, and it is 
done. So that the square root of '7854 is 8862, which is the 
side of a square equcd when the diameter is 1. And if you 
extract the square root of -079577 it will be 2821, which is the 
side of the square equal to the circle whose circuinference is 1. 

If the side of a square within a circle be required, if you 
square the semi-diameter, and double that square, and out of 
that sum extract the square root, that shall be the side of the 
square, which may be inscribed in that circle ; so if the dia- 
meter of the circle be 1, then the half is '5, which squared is 
•25, and this doubled is *5, whose square root is '7071, the 
side of the square inscribed. 

From what has been here said, the ingenious scholar will 
easily perceive how all other proportional numbers are found, 
and may examine them at pleasure. We shall now proceed to 
the different problems. 

Problem 1. — Having the diameter and circumference to find the 

area. 

Every circle is equal to a parallelogram, whose length is 
equal to half the circumference, and the breadth equal to half 
the diameter ; therefore multiply the circumference hy half 
the diameter, and the product is the area of the circle. 

Thus, if the diameter of a circle, that is, the line drawn 
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across the circle throngh the centre, be 22'6 ; and if the cir- 
cumference be 71, the half of 71 is 35*5, and the half of 22*6 
is 11*3, whidi multiplied together, the product is 401*15, 
which is the area of the circle. 

Pboblem 2. — Having the diameter ofadrde to find the drcum- 
ference. 

As 7 to 22, so is the diameter to the circumference. Or, 
as 113 to 355, so is the diameter to the circumference. Or, 
as 1 to 3*141593, so is the diameter to the circumference. 

Let the diameter, as in the first problem, be 22*6. This 
multiplied by 22, and the product divided by 7, gives 71*028 
for the circumference ; but the other two proportions are more 
exacts as appear by the following work. 

3*141593 355 

22*6 22*6 



18849558 2130 

6283186 710 

6283186 710 



71*0000018 113)80230*)71 
113 



Pboblem 3. — Having the circumference of a circle, to find the 
diameter. 

As 1 is to *818309, so is the drcumferenoe to the diameter. 
Or, as 355 to 113, so is the circumference to the diameter. Or, 
as 22 to 7, so is the circumference to the diameter. 

Let the circumference be 71, and then proceed with either 
of the three proportions^ aa follow : — 

31*8309 113 71 

n ^n^ _7^ 

318309 113 22)497(2259 

2228163 791 57 

22-599939 355)8023(22*6 130 
^Q^ia 200 



2180 2 



/ 



ASSISTAIIT.] MXNSUBATKUI. 175 

Thus, by the seoond pioportion, the diameter is 22*6 ; but 
by the oUier two it DeJIs something short. 

PjaoBLBM 4. — Having the diameter of a circle^ to find the area. 

All circles are in proportion one to another, as the squares 
of their diameters (by Eudid, lib. 12. prop. 2). Now, the 
area of a circle, whose diameter is 1, will be 'TSSSQS, accord- 
ing to Van Ceulen's proportion before mentioned ; but for prac- 
tice '7854 will be sufficient. Therefore, as 1 (the square of 
the diameter -1) is to 7854, so is 510-76 (the square of 22-6, 
the diameter of the given circle) to 41*15, the area of the given 
circle. 

Pboblem 5. — Having the circumference of a circle, to find the 

area. 

Because the diameters of circles are proportional to their 
circumferences ; that is, as the diameter of one circle is to its 
circumference, so is the diameter of another circle to its circum- 
ference : therefore, the areas of circles are to one another as 
the squares of the circumferences. And, if the circumference 
of a circle be 1, the area of that circle will be *07958 ; then 
the square of 1 is 1, and the square of 71 (the circimiference 
of the former circle), is 5041. Therefore it will be, as 1 : 
07958 : : 5041 : 401*16278. 

Paoblsm 6. — Having the diameter, to find the side of a square 
equal in area to thai circle. 

If the diameter of a circle be 1, the side of a square equal 
thereto will be -8862. Therefore, as 1 : 8862 : : 22-6 (the 
diameter) : 20*02812, the side of a square. 

Problem 7. — Having the circumference, to find the side of the 
square equal thereto. 

li the circumference of a circle be 1, the side of the square 
equal will be *2821. Therefore, as 1 : *2821 : : 71 the (cir- 
cumference) : 20*0291, the side of the square. 

Pboblem 8. — Having the diametei\ to find the side of a square, 
which may he inscribed in that circle. 

If the diameter of a circle be 1, the side of the square in- 
scribed wiU be -7071. Therefore, as 1 : *7071 : : 22*6 : 
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15' 98046, the side inscribed. Or, if you square the semi- 
diameter, and double that square, the square root of the double 
square will be the side of the square inscribed. 

Problem 9. — Having the circumference, to find the side of a 
square which may be inscribed. 

If the circumference be 1, the side of the square inscribed 
wiU be -2251. Therefore, as 1 : -2251 ; l 71 : 16-9821, the 
side of the square. 

Problem 10. — Having the area, to find the diameter. 

If the area of a circle be 1, the square of the diameter is 
1-2732. Therefore, as 1 : 1-2732 : : 401-15 : 510744180, 
the square root of which is 22-599, the diameter. 

Problem 11, — Having the atea, to find the circumference. 

If the area of a circle be 1, the square of the circumference 
will be 12-56637. Therefore, as 1 : 12-56637 : : 401-15 : 
5040-99932550, the square root of which is 70-9999. 

Problem 12. — Having the area, to find the side of a square in^ 
scribed. 

If the area of a circle be 1, the area of a square inscribed 
within that circle will be -6366. Therefore, as 1 : 401-15 : : 
•6366 : 255-372090, the root of which is 15-980, the side of 
the square sought. 

Problem 13. — Having the side of a square, to find the diameter 
of the circumscribing circle. 

If the side of a square be 1, the diameter of a circle that 
will circumscribe that square, will be 1-4142. Therefore, as 
1 : 1-4142 : : 15-98 : 22-598916, the diameter sought. 

Problem 14. — Having the side of a square, to find (he diameter 
of a squ>are equal to it. 

If the side of a square be 1, the diameter of a circle equal 
to it ^viU be 1-128. Therefore, as 1 : 1-128 : : 20-0291 : 
22-5928248 the diameter required. 



/ 
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Pboblidi 15. — Having the side of a square, to find the drcum" 
ference of a circumscribing circle. 

If the side of a square be 1, the circumference of a circle 
that will encompass that square will be 4*443. Therefore, as 
1 : 4-443 : : 15-98 : 70-99914, the circumference required. 

Pboblbm 16. — Having the side of a square, to find the circum- 
ference of a circle that tcill he equal to it. 

If the side of a square be 1, the circumference of a circle 
that will be equal to it is 3-646. Then, as 1 : 3-645 : : 
20-0291 : 71-0031595, the circumference. 

Note. — In several of the foregoing problems, where the 
diameter and circumference are required, the answers are not 
exactly the same as the diameter and circmnference of the given 
circle, but are sometimes too much, and sometimes too little, 
as in the two last problems, where the answers in each should 
be 71, the one being too much, and the other too little. The 
reason of this is, the small defect that happens to be in the 
decimal fractions, they being sometimes too great, and some- 
times too little ; yet the defect is so small, that it is needless 
to calculate them to more exactness. 

Of the Semicircle, 

To find the area of a semicircle, multiply the fourth part of 
the circumference of the whole circle by the semi-diameter, 
and the product will be the area. Suppose the diameter be 
22-6, and the half circumference, or arch line, is 35-5. The 
half of it is 17*75, which multiplied by the semi-diameter 11*3, 
the product is 200*575, the area of the semicircle. 

Of the Quadrant. 

To find the area of a quadrant, or the fourth part of a circle, 
multiply half the arch line of the quadrant, that is, the 
eighth part of the circumference of the whole circle (by the 
semi-diameter), and the product will be the area of the quad- 
rant. 

These are the rules commonly given for finding the area of 
a semicircle and quadrant ; or find the area of the whole circle, 
and then take half the area for the semicircle, and the fourth 
part for the quadrant. 

I 8 
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To find the solidity of a sphere or globe, 

A sphere or globe is a round solid body, every part of its 
suiface being equally distant from a point within it, called its 
centre. To find its solidity, multiply the axis, or diameter, 
into the circumference, the product of which is the superficial 
content. This multiplied by a sixth part of the axis, the pro- 
duct is the solidity. 



/ 
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(1) Find the square root of 6 to three places of decimals. 

Ans. 2-236 +. 

(2) If a gentleman's estate produces £400 a year, and the 
land tax be &ssessed at 2«. 9(2. in the pound ; what is his net 
annual income ? Ans. £345. 

(3) Divide 76 into two parts which shall have the ratio of 
2 : 3. Ans. 30 and 45. 

(4) Multiply the sum of 3f , 4|, and 4|, by the difference 
of 7f and 6f ; and divide the product by the sum of 94^ and 
93^. Ans. |. 

(6) If 3 men can reap 7 acres in 5 days, of 9 hours each ; 
in how many days of 8 hours each will 5 men reap 17^ acres? 

Ans. 8^. 

(6) What is the value of 14 barrels of soap at 4^(2. per lb., 
each barrel containing 254 lb.? Ans. £66 13 6. 

(7) A and B trade together : A puts in £320 for 5 months, 
£ £460 for 8 months, and they gained £100; what must 
each man receive ? Ans. A £53 13 9f^, awd B £46 6 23^. 

(8) How many yards of cloth, at 17«. 6d. per yard, can I 
have for 13 cwt. 2 qrs. of wool, at 14d per lb.? 

Ans. 100 yards, 3^ qrs. 

(9) If I buy 1000 ells of Flemish linen for £90, what may 
I sell it per ell in London, to gain £10 by the whole ? 

Ans. 38. 4d. per ell, 

(10) A has 648 yards of cloth, at 14«. per yard, ready money, 
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but in barter will have 168. B has wine at £42 per tun, 

ready money : the question is, how much wine must be given 

for the cloth, and what is the price of a tun of wine in barter ? 

Ans, £48 the tim, and 10 tun, 3 hhds, 12f gcd, of wine must 

he given for the cloth, 

(11) A jeweller sold jewels to the value of £1200, for which 
he received in part 876 French pistoles, at 16«. 6c2. each ; trhat 
sum remains unpaid ? Ana, ^11 6. 

(12) An oilman bought 417 cwt. 1 qr. 15 lb. gross weight 
of traan oil, tare 20 lb. per 112 lb. ; how many neat gallons 
were there, allowing H lb. to a gallon ? Ans, 5120 gallons, 

(13) If I buy a yard of cloth for 148. ^d, and sell it for 
16«. 9d. ; what do I gain per cent.? Ana, £15 10 4^%- 

(14) Bought 27 bags of ginger, each weighing gross 84f lb., 
tare If lb. per bag, tret 4 lb. per 104 lb. ; what do they come 
to at 8^ per lb. Ana, £76 13 2^. 

(15) K f of an ounce cost |^ of a shilling, what will f of a 
lb. cost. ? Ana. 17a, 6d. 

(16) K f of a gallon cost f of a pound, what will f of a ton 
cost. ? Ana, £105. 

(17) A gentleman spends, one day with another, £1 7 10^, 
and at the year's end lays up £340 : what is his yearly 
income? -4n«. £848 14 4^. 

(18) A has 13 f other of lead to send abroad, each being 19^ 
times 112. B has 39 casks of tin, each 388 lb. ; how many 
ounces difference is there in the weight of these commodities ? 

Ana, 212160 oz. 

(19) A captain and 160 sailors took a prize worth £1360, 
of which the captaiu had ^ for his share, and the rest was 
equally divided among the sailors ; what was each man's part ? 

Ana, the captain had £272, and each aaUor £6 16. 

(20) At what rate per cent, will £956 amount to £1314 10, 
in 7^ years, at simple interest ? Ana, 5 per cent, 

(21) A has 24 cows, worth 72«. each, and B 7 horses, worth 
£13 a piece ; how much will make good the difference, in case 
they interchange their said droves of cattle ? Ana, £4 12. 

(22) A man dies and leaves £120 to be given to three per* 
sons, viz. : A, B, C ; to A a share unknown ; B twice as much 
as A ; and C as much as A and B ; what was the share of 
each ? Ana, A £20, B £40, and C £60. 

(23) There is a sum of £1,000 to be divided among 3 men, 
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in such manner that, if A has £3, £ shall have £5, and C £8 ; 
how much must each man have ? 

Am. A £187 10, B £312 10, and C £500. 

(24) A piece of wainscot is 8 feet 6^ inches long, and 3 feet 
9 J broad; what is the superficial content? 

An8.2ifeetO..S.A..6. 

(25) If 360 men be in garrison, and have provisions for 6 
months, but hearing of no relief at the end of 5 months, how 
many men must depart, that the provisions may last so much 
the longer ? Ans, 288 men, 

(26) The less of two numbers is 187, their difference 34 ; 
the square of the product is required ? Ana, 1707920929. 

(27) A butcher sends his man with £216 to a fair to buy 
ca^e ; oxen at £11, cows at 40«., colts at £1 5, and hogs at 
£1 15 per piece, and of each a like number ; how many of 
each sort did he buy? Ans, 13 of each sort, and 8 over, 

(28) What number, added to llf, wiU produce 36f^J? 

Ana, 24fH. 

(29) What number, multiplied by f, will produce 11^7-? 

Ana, 26|f . 

(30) What is the value of 179 hogsheads of tobacco, each 
weighing 13 cwt., at £2 7 1 per cwt.? Ana, £5478 2 11. 

(31) My factor sends me word that he has bought goods to 
the amount of £500 13 6 upon my account ; what will his 
commission come to at 3^ per cent. ? 

Ana, £17 10 5, 2^^ qra. 

(32) K ^ of 6 be 3, what wiU J of 20 be? Ana,!^. 

(33) What decimal of a cwt. is 3 qrs. 14 lb. ? 

Ana, -875. 

(34) How many lb. of sugar, at 4^. per lb., must be given 
in barter for -60 gross of incle, at 8«. Bd, per gross ? 

Ana. 1386J. 

(35) If I buy yarn for M, the lb. and sell it again for ISi'd. 
per lb. ; what is the gain per cent. ? Ana, £50. 

(36) A tobacconist would mix 20 lb. of tobacco, at 9d, per 
lb., with 60 lb. at 12d per lb., 40 lb. at 18dper lb., and with 
12 lb. at 2a, per lb. ; what is a lb. of this mixture worth ? 

Ana, la. 2J^. 

(37) What is the difference between twice eight and twenty 
and twice twenty-eight ; as also between twice ^ve and fifty 
and twice fifty-five ? Ana, 20 and 60. 
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(38) A broker bought for his principal, in the year 1864, 
£400 stock in an English Eailway, at £660 per cent., and sold 
it again when it was worth but £130 per cent., how much 
was lost in the whole ? Ana. £2080. 

(39) C has candles at 6«. per dozen, ready money, but in 
barter will have 6«. 6d. per dozen ; A has cotton at 9d, per lb., 
ready money; I demand at what price the cotton must be 
in barter ; also, how much cotton must be bartered for 100 
dozen of candles ? 

Arts., the cotton at 9d,, 3 qrs.per lb,, and 7 cwt, qrs, 16 Ih, 
of cotton miist be given for 100 dozen of candles, 

(40) If a clerk's salary be £73 a year, what is that per day ? 

Am, is. 

(41) B has an estate of £63 per annum, and pays 6s. lOcZ. 
to the subsidy, what must C pay, whose estate is worth £100 
per annum ? Ans, lis, O^^d, 

(42) If I buy 100 yards of ribbon, at 3 yards for a shilling, 
and 100 more at 2 yards for a shilling, and sell the whole at 
the rate of 6 yards for 2 shillings, whether do I gain or lose, 
and how much ? Ans. lose ds. 4^7. 

(43) What number is that, from which if you take f , the 
remainder will be ^ ? Ans, f^. 

(44) A farmer wishes to make a mixture of rye at 4«. a 
bushel, barley at Ss,, and oats at 2s, ; how much must he take 
of each to sell it at 2s. 6d. the bushel ? 

Ans. 6 of rye, 6 of barley, and 24 of oats, 

(46) If I of a ship be worth £3740, what is the worth of 

the whole ? . Ans, £9973 6 8. 

(46) Bought a cask of wine for £62 8 ; how many gallons 
were in the same, when a gallon was valued at bs, 4c2. ? 

Ans. 234. 

(47) Four men have a sum of money to be divided amongst 
them in such a manner, that the first shall have ^ of it, the 
second J, the third ^, and the fourth the remainder, which is 
£28, what is the sum ? Ans. £112. 

(48) What is the amount of £1,000 for 5^ years, at 4f per 
cent, simple interest ? Ans, £1261 6. 

(49) Sold goods amounting to the value of £700 for two 4 
months ; what is the present worth, at 6 per cent, simple 
interest? ^n«. £682 19 6^^^. 
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(50) A room 30 feet long, and 18 feet wide, is to be covered 
with painted cloth ; how many yards of f wide will cover it ? 

Ana. 80 yards. 

(51) A gentleman having 50«. to pay among his labourers 
for a day's work, wonld give to every boy 6d., to every woman 
8(2., and to every man 16d, ; the number of boys, women, and 
men was the same, I demand the number of each ? 

Ana. 20 ofeacK 

(52) A stone measures 4 feet 6 inches long, 2 feet 9 inches 
broad, and 3 feet 4 inches deep ; how many solid feet does it 
contain ? Ana. 41 feet, 3 inches. 

(53) What does the whole pay of a man-of-war's crew, of 
C40 sailors, amount to for 32 months' service, each man's pay 
being 22«. 6d. per month ? Ana. £23,040. 

(54) A traveller would change 500 French crowns, at 4«. 6c?. 
per crown, into sterling money, but he must pay a halfpenny 
per crown for change ; how much must he receive ? 

Ana,iAll 9 2. 

(55) B and C traded together and gained £100 ; £ put in 
£640 ; C put in so much that he might receive £60 of the 
gain ; I demand how much G put in ? Ana, £960. 

(56) Of what principal sum did £20 interest arise in one 
year, at the rate of 5 per cent, per annum ? Ana. £400. 

(57) In 672 Spanish guilders of 28. each ; how many French 
pistoles, at 17«. ^d. each ? Ana. 76f|. 

(58) In 7 cheeses, each weighing 1 cwt. 2 qrs. 5 lb. ; how 
many allowances for seamen may be cut, each weighing 5 oz. 
7 drams ? Ana. 8563||. 

(59) If 48 taken from 120 leaves 72, and 72 taken from 91 
leaves 19, and 7 taken from thence leaves 12 ; what number is 
that, out of which when you have taken 48, 72, 19, and 7, 
12 are left? Ana.lh». 

(60) A farmer ignorant of numbers, ordered £500 to be 
divided among his five sons, thus : give A, says he, ^, B }>, 
^, B ^, E j- part ; divide this equitably among them, accord- 
ing to their father's intention. Ana. A £152 1||, B £114 ^, 

£91 H*, D £76 iH, E £66 iff 
(61) When first the marriage knot was tied 
Between my wife and me. 
My age did hers as far exceed 
As three times three does three ; 
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But when ten years, and balf ten years, 

We man and wife had been, 
Her age came then as near to mine. 
As eight is to sixteen. 
Quest, What was each of our ages when we married ? 
Ana. 45 years the man, 15 the woman. 
(62) If 12 oxen will eat 3^ acres of grass in four weeks, 
and 2i oxen will eat 10 acres in 9 weeks ; how many oxen will 
eat 24 acres in 18 weeks, the grass being allowed to grow 
uniformly. 

If 3 J acres : 12 oxen : : 10 acres 86 oxen, which 10 acres 
■will keep in 4 weeks. 

Inversely, as 4 weeks : 36 oxen : : 9 weeks : 16 oxen to be 
kept in 9 weeks. 

The growth of the grass on 10 acres in 5 weeks, will be so 
much as alone would feed 5 oxen 9 weeks ; that is, 21 — ^16 = 
6 oxen. 

Inversely, as 9 weeks : 5 oxen : : 18 weeks : 2^ oxen in 18 
weeks. 18 weeks — 4 weeks = 14 weeks, 9 weeks — 4 = 5 



Inversely, as 14 weeks : 2^ oxen : : 5 weeks : 7 oxen, 7 
oxen + 8 oxen = 15 oxen, wluch 10 acres will keep or feed 
in 18 weeks. Lastly, as 10 acres : 15 oxen : : 24 acres : 36 
oxen. 

(63) A, B, and C can finish a piece of work in 10 days ; 
B and C will do it in 16 days : in what time will A do it by 
himself ? Ans, in 26f days. 

(64) What number is it which, divided by 7, will leave 4 ; 
but divided by 4, will leave 2 ? Ans, 18. 

(65) A and B can perform a piece of work in 8 days, when 
the days are 12 hours long ; A, by himself, can do it in 12 
days, of 16 hours each : in how many days of 14 hours long 
will B perform it? Ans. 13f . 



THB END, 
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